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EDITOR’S  VIEWPOINT 


Geyer  (p.  590)  fed  vanadum  (VjO,)  to 
liamsters  on  cariogenic  diets  and  injected  it 
into  animals  on  the  same  diets.  In  a  limited 
number  of  animals  he  noted  remarkable  re¬ 
duction  of  new  enamel  caries  and  cessation  of 
progress  of  dentin  caries.  This  interesting 
effect  of  a  trace  element  appears  to  deserve 
wider  study  on  significant  groups  of  animals. 

Helman  and  Mitchell  (p.  596),  noting 
discrepancies  between  oral  lactobacillus 
counts  and  caries  in  hamsters,  postulated 
the  idea  that  coprophagy  might  affect  the 
oral  lactobacillus  count.  A  lack  of  correla¬ 
tion  between  .salivary  lactobacillus  counts 
and  caries  in  three  groups  of  hamsters  on 
different  diets  and  a  positive  correlation  be¬ 
tween  oral  lactobacillus  counts  and  coliform 
counts  tend  to  make  questionable  the 
significance  of  salivary  lactobacillus  counts 
in  the  hamster  or  other  coprophagic  animals. 
The  simplified  hamster  caries  scoring  method 
used  will  be  of  interest. 

Kantorowicz  and  Birman  (p.  601)  have 
investigated  the  relationship  of  air  contact 
to  acid  production  in  saliva.  They  found 
that,  among  other  factors,  acid  production  in 
saliva  is  dependent  upon  oxygen  tension  im 
the  mixture.  This  is  most  important  in  in¬ 
vestigations  of  salivary  acid  production.  The 
authors  suggest  that  it  also  may  be  of  im¬ 
portance  in  vivo,  for  example  in  mouth 
breathers. 

Chilton  and  Fertig  (p.  606)  discuss  the 
use  of  comparisons  of  portions  in  estimation 
of  sample  size.  This  material  should  be  of 
great  value  in  planning  experimental  proce¬ 
dures.  Adequate  planning  to  obtain  statis¬ 
tically  acceptable  material  is  of  prime  im¬ 
portance  to  the  investigator. 

The  problem  of  bacteremias  following 
tooth  extraction  in  relationship  to  systemic 
disease  is  of  importance  in  general  health. 
Kraus,  Casey,  and  Johnson  (p.  613)  classi¬ 
fied  the  non-hemolytic  streptococci  recovered 
in  the  blood  after  160  extractions.  Twenty- 
nine  per  cent  of  these  streptococci  were  of 
Lancefield  groups  A  to  O,  47.5  per  cent  of 
the  viridans  group  were  Streptococcus  mitis, 
while  only  one  strain  resembled  S.  thermoph- 
Hus,  two  S.  equinis,  five  S.  sanguis,  and 
five  S.  salivarius.  On  the  other  hand,  S. 
mitis  has  l)een  found  in  23  per  cent  of  sub¬ 
acute  bacterial  endocarditis  and  S.  sanguis  in 
44  per  cent.  It  appears  that  few  of  the 
organisms  found  in  bacteremias  of  dental 


origin  are  potential  producers  of  subacute 
bacterial  endocarditis.  This  biologic  fact 
probably  protected  the  vast  majority  of  those 
individuals  who  develop  post-extraction  bac¬ 
teremias  without  benefit  of  preoperative  anti¬ 
biotic  or  chemotherapy. 

Levy  and  Gorlin  (p.  622)  found  changes 
in  the  temporomandibular  joints  of  scorbutic 
guinea  pigs  compatible  with  those  described 
in  other  bones  of  scorbutic  animals.  The 
findings  are  illustrated  by  photomicrographs. 

Hutton  (p.  626)  describes  the  application 
of  the  Hotchkiss-MacManus  periodic  acid- 
leucofuchsin  method  for  determining  the 
purity  of  enamel  separated  by  the  Manly- 
Hodge  method  or  by  other  methods. 

The  Proceedings  of  the  March,  1953 
General  Meeting  of  the  International  Asso¬ 
ciation  for  Dental  Research  are  published  in 
this  issue.  The  amount  of  information  in 
capsule  form  which  is  afforded  by  the  212 
abstracts  is  amazing.  Any  student  of  den¬ 
tistry — investigator,  educator,  clinician — can 
gain  much  useful  information  from  each 
page  of  these  Proceedings,  and  by  the  same 
token  each  reader  of  the  JorRN’Ai.  who  does 
not  carefully  peruse  the  Proceedings  will 
miss  an  unusual  opportunity. 

The  British  Section’s  Proceedings  are  a 
welcome  addition  to  the  Journal.  The 
seventeen  papers  on  various  investigations 
will  afford  those  outside  of  England  an 
opportunity  to  become  familiar  with  the 
dental  investigators  in  England. 

The  American  Dental  Association  has 
adopted  a  resolution  to  direct  attention  of 
the  public  to  inaccurate  dentifrice  claims,  to 
urge  manufacturers  and  advertising  agents 
to  cease  “practices  which  tend  to  destroy  the 
confidence  of  the  public  in  all  advertising,” 
and  to  urge  dentists  to  communicate  scientific 
information  to  their  patients.  Mucli  of  the 
material  on  which  dentifrice  claims  are  based 
has  been  published  in  this  Journal.  An 
example  of  the  use  of  that  material  by 
advertisers  appears  in  this  issue.  Does  the 
public  or  the  general  dental  profession  know 
that  the  published  material  showed  only  re¬ 
duction  in  acid  production  on  tooth  surfaces, 
not  reduction  in  dental  caries  f  Can  the 
average  individual  read  carefully  enough  to 
know  that  “all  day  decay  acid  immunity”  is 
not  decay  immunity! 

H.  B.  G.  R. 


VANADIUM,  A  CARIES-INHIBITING  TRACE  ELEMENT  IN  THE 

SYRIAN  HAMSTER 

CARF^OS  F.  GEYER,  FREIE  UXIVERSITaT,  BERLIN,  GERMANY 

The  limits  of  the  caries-inhibitino:  effect  of  fluorine  have  been  demonstrated 
by  the  experiments  carried  out  on  a  large  scale  in  the  United  States  and 
by  the  theoretical  work  of  Hodge. ^  Hodge  has  compiled  the  results  of  the 
investigations  on  the  chemical  composition  of  the  hard  tooth  substances  and  of 
bone  in  Table  I.^ 

Fluorine  is  always  found  in  ponderable  amounts  in  the  hard  tissues  and 
therefore  must  be  considered  as  a  normal  constituent  of  these  tissues.  On  the 
contrary,  the  elements  filed  in  the  last  line,  whose  presence  in  demonstrable 
amounts  could  be  established  only  by  si)ectroseopic  methods,  should  be  called 
real  trace  elements  of  the  hard  tissues.  We  asked  ourselves  whether  there  is  an 
element  among  these  trace  elements  whose  chemical,  biochemical,  and  catalytic 
properties  might  be  able  to  increase  the  resistance  of  the  tooth  to  caries  if  it 
were  present  in  sufficient  quantities  in  the  dentin  and  enamel.  A  thorough 
study  of  these  elements  resulted  in  the  conclusion  that  vanadium  might  be  able 
to  increase  the  resistance  to  caries. 

Vanadium,  an  element  of  the  fifth  subgroup  of  the  periodic  system,  has  an 
entirely  metallic  character  and  is  used  as  an  addition  to  steel  and  cast  iron  in 
amounts  of  0.1  to  0.2  per  cent  to  make  them  harder,  tougher,  more  ductile,  and 
more  resistant  to  blows.  This  is  partly  due  to  the  great  deoxidizing  ability  of 
vanadium.  Vanadium  compounds  are  (pialified  as  oxygen  transferrers  in 
catalytic  oxidation  proce.s.ses,  as  in  the  preparation  of  sulfuric  acid  by  the 
contact  process,  of  phthalic  anhydride  by  oxidation  of  naphthalene,  and  in  the 
preparation  of  perborates.  The  atom  of  vanadium  can  give  off  up  to  five  elec¬ 
trons,  but  it  cannot  collect  any.  The  vanadium  ion  with  five  valences  measures 
about  0.4  A  in  semidiameter;  the  one  with  four  valences  has  a  radius  of  0.61 
A.  The  research  work  covering  the  apatites  and  the  substitution  of  their  in¬ 
dividual  elements  by  other  elements  within  the  ai)atite  lattice*  ®  revealed  that  a 
part  of  the  phosphorus  ions  of  the  hydroxyl  apatite  can  be  replaced  by  carbon, 
arsenic,  or  vanadium,"*  or  by  arsenic,  vanadium,  sulfur,  silicon  (C?),  and 
aluminum.®  McConnelU  established  the  fact  that  only  about  10  per  cent  of  the 
phosphorus  ions  can  be  replaced  by  other  ions,  an  interesting  analogy  to  the 
limited  substitution  of  hydroxyl  ions  by  fluorine  ions  in  mottled  teeth,  where 
only  about  4  per  cent  of  the  theoretically  possible  substitution  takes  place.® 
From  a  purely  crystallographic  view,  the  sul)6titution  of  phosphorus  ions  by 
vanadium  ions  is  quite  possible,  because  the  vanadium  ion  has  a  radius  only 
slightly  larger  than  the  phosphorous  ion,  the  latter  measuring  0.32  A.  How¬ 
ever,  the  isolated  inorganic  components  of  the  hard  tissues  cannot  be  considered 
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Table  I 


Chemical  Contents  of  Enamel,  Dentin,  Cementum,  and  Bone 


ENAMEL 

DENTIN 

CEMENTUM 
COMPACT  BONE 

W'ater 

2.3 

13.2 

32 

Organic  matter 

1.7 

17.5 

22 

Ash 

96.0 

69.3 

46 

In  100  g.  of  Ash: 

Calcium 

36.1 

35.3 

35.5 

Phosphorus 

17.3 

17.1 

17.1 

Carbon  dioxide 

3.0 

4.0 

4.4 

Magnesium 

0.5 

1.2 

0.9 

Sodium 

0.2 

0.2 

1.1 

Potassium 

0.3 

0.07 

0.1 

Chloride 

0.3 

0.03 

0.1 

Fluorine 

0.016 

0.017 

0.015 

Sulfur 

0.1 

0.2 

0.6 

Copper 

0.01 

Silicon 

0.003 

0.04 

Iron 

0.0025 

0.09 

Zinc 

0.016 

0.018 

Whole  teeth  Bone 

Lead  0.0071  to  0.037  0.002  to  0.02 


Small  amounts  of:  Ce,  La,  Pr,  Ne, 

Ag,  Sr,  Ba,  Cr,  Sn,  Mn,  Ti,  Ni,  V,  Al,  B,  Cu, 
Li,  Se. 


alone.  Analysis  of  the  hard  tooth  substances  by  the  electron  microscope  has 
shown  that  the  organic  and  inorganic  constituents  of  the  hard  tissues  are  not 
strictly  separated  from  each  other,  as  it  would  appear  under  the  ordinary 
microscope.  Perdok^  found  a  remarkable  correspondence  of  the  periods  of  the 
apatite  lattice  with  the  periods  of  the  fibrillar  proteins  of  the  organic  frame¬ 
work.  This  fundamentally  supports  the  opinion  of  Kisenberger,®  that  within 
the  hard  tissues  “there  is  a  continuous  series  of  solid  solutions,  where  only  one 
factor  remains  constant,  i.e.,  the  apatite  lattice.”  Therefore,  when  discussing 
the  possibilities  of  substitution  in  this  lattice,  we  also  must  consider  the  com¬ 
plex  proteins  of  the  organic  matter.  In  nature,  vanadium  has  the  ability  to  act 
as  a  central  atom  of  such  proteins.  PhaJlmia  mamillata  and  other  ascidians 
(family  of  the  tunicates)  contain  in  their  blood  the  so-called  mulberry  cells,  a 
chromogen  dye,  which  does  not  combine  with  oxygen  in  a  dissociable  form  like 
hemoglobin  or  hemocyanin.  Henze,  Stobr,  and  Muller®  assume  that  this  dye 
probably  acts  like  chlorophyll  in  a  system  of  reduction  by  which  a  reduction  of 
carbon  dioxide  and  a  synthesis  of  carbohydrates  is  performed.  The  striking 
accumulation  of  vanadium  in  these  animals  is  also  interesting.  Their  ash  con¬ 
tains  up  to  15  per  cent  vanadium,  although  only  slight  traces  of  vanadium  can 
be  found  in  200  liters  of  evaporated  sea  water.  Therefore,  it  might  theoretically 
be  possible  that  vanadium  ions,  embedded  in  enamel  and  dentin,  could  increase 
the  hardness  of  the  hydroxyl  apatite  as  well  as  the  cohesion  between  the  organic 
and  inorganic  matter. 

When  discussing  the  theoretical  possibilities  of  vanadium  acting  as  a  caries- 
inhibiting  trace  element.  Dr.  Eggers-Lura  drew’  my  attention  to  the  research 
work  of  Rygh,^®  *^  who  has  studied  the  action  of  trace  elements  on  the  develop- 
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merit  of  the  entire  organism.  He  came  to  the  well-defined  conclusion  that  the 
mineralization  of  the  hard  tissues  was  promoted  markedly  by  the  strontium  and 
vanadium  during  the  period  of  development  of  the  animals.  Zinc,  thallium, 
and  barium,  on  the  contrary,  had  a  restraining  effect  on  the  mineralization  of 
these  tissues.  When  strontium  and  vanadium  were  missing  in  the  synthetic 
diet  he  gave  his  animals,  mineralization  was  extremely  bad.  However,  if  the 
three  others  were  not  present,  either  separately  or  altogether,  the  mineraliza¬ 
tion  was  remarkably  good.  Rygh  also  found  the  largest  number  of  carious 
teeth  at  post-mortem  examination  of  the  vanadium  and  strontium  deficient 
animals.  In  an  additional  series  of  tests,  the  animals  were  given  increased 
amounts  of  these  trace  elements.  Rygh  stated,  “Strontium  and  vanadium 
caused  a  mineralization  of  marked  degree  and  mostly  when  given  both  at  the 
same  time.  Barium,  zinc  and  thallium  were  all  effecting  decalcification,  mostly 
marked  when  all  three  were  given  in  overdosage  at  the  same  time.  Carious  teeth 
were  here  only  seen  on  overdosage  of  barium,  zinc  and  thallium  at  the  same 
time,  to  a  lesser  degree  on  overdosage  of  thallium  alone. In  the  presence 
of  increased  amounts  of  vanadium  and  strontium  in  the  synthetic  diet  employed 
in  these  tests,  no  carious  teeth  appeared.  The  results  of  these  experiments 
strengthened  our  hypothesis  that  vanadium  might  more  or  less  prevent  the 
effect  of  a  caries-producing  diet  in  the  test  animals. 

EXPERIMENTAL 

Ten  animals  from  two  litters  of  the  same  age  of  Cricetus  auratus  were 
taken  over  when  about  30  days  old.  The  animals  were  kept  in  glass  boxes  to 
avoid  ingestion  of  other  metallic  trace  elements,  with  wood  shavings  for  bedding. 
Diets  and  distilled  water  were  available  ad  libitum.  Two  control  animals  re¬ 
ceived  a  normal  diet,  while  eight  animals  were  given  the  Keyes  diet.  After 
twenty-four  days,  the  first  symptoms  of  fissure  caries  appeared  on  the  molars 
of  all  eight  experimental  animals.  The  Keyes  diet  was  continued  with  four 
animals,  while  the  other  group  of  four  animals  were  given  a  daily  addition  of 
0.08  mg.  of  vanadium  pentoxide  to  the  caries-producing  diet.  We  chose  this 
compound  because  it  contains,  besides  vanadium,  only  oxygen,  and  because  this 
compound  acts  as  a  catalyzator.  Twenty-five  days  later  the  animals  were  sacri¬ 
ficed.  The  animals  of  the  first  group  with  a  pure  caries-producing  diet  showed 
severe  carious  lesions  and  destructions  on  the  molars,  whereas  on  the  animals  of 
the  second  group  (Keyes  diet  +  0.08  mg.  V2O5  daily)  the  caries  of  the  enamel 
had  not  advanced  into- the  dentin  (Figs.  1  to  3), 

Another  group  of  ten  hamsters  was  treated  under  the  same  experimental 
conditions.  After  twenty-one  days  of  the  Keyes  diet,  half  of  the  animals  were 
given  a  daily  addition  of  only  0.04  mg.  ¥2(15.  The  result  was  the  same:  very 
large  carious  lesions  in  the  first  group  and  a  cessation  of  caries  of  the  enamel  in 
the  second  group  (Fig.  4). 

In  order  to  get  an  exact  control  of  the  amount  of  V2D5  effective,  each  animal 
in  a  third  series  received  a  subcutaneous  injection  of  0.07  mg.  V2O5  once  a  w'eek 
under  the  skin  of  the  neck.  In  order  to  avoid  the  action  of  other  trace  elements, 
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the  vanadium  salt  was  dissolved  in  bidistilled  water.  The  injections  were 
endured  (luite  well,  although  the  solution  was  not  isotonic.  They  were  started 
at  the  same  time  that  the  feeding  with  the  caries-i)roducing  diet  started.  Six 
weeks  later,  the  typical  lesions  of  several  teeth  and  severe  fissure  caries  were 
observed  on  the  check  animals,  which  were  given  the  pure  caries-producing 
diet,  while  on  the  animals  receiving  vanadium  only  isolated  cases  of  fissure 
caries  of  the  enamel  were  observed.  This  beginning  enamel  caries  remained 
stationary  until  the  animals  were  sacrificed  (Fig.  5). 

Fig.  1.  Fig.  2. 


Fig.  3.  Fig.  4. 

Fig.  1. — Upper  right  jaw  of  Syrian  hamster.  Keyes  diet  for  seven  weks.  Last  molar 
completely  destroyed,  first  molar  carious. 

Fig.  2. — Lower  left  jaw  of  Syrian  hamster,  macerated.  Keyes  diet  for  seven  weeks. 
Crown  of  second  molar  completely  destroyed,  first  molar  carious. 

Fig.  3. — Upper  jaw  of  Syrian  hamster.  Keyes  diet  for  twenty-four  days,  then  Keyes 
diet  -t-  0.08  mg.  VjOs  daily  for  twenty-five  days.  Incipient  carles  of  enamel  became  obvious 
after  twenty-four  days.  No  progression  of  caries  under  influence  of  vanadium  pentoxlde. 

Fig.  4. — Upper  Jaw  of  Syrian  hamster.  Keyes  diet  +  0.04  mg.  ViOs  dally.  Identical 
caries-inhibiting  effect. 


These  series  of  tests  were  repeated  several  times.  They  show  that  vanadium 
pentoxide  undoubtedly  has  an  inhibiting  effect  on  the  dentinal  caries  in  the 
Syrian  hamster.  Furthermore,  no  new  caries  of  the  enamel  arose  as  long  as 
the  vanadium  salt  was  given.  Fortuitously,  a  characteristic  change  of  color  in 
the  dentin  of  the  molars  of  the  sacrificed  hamsters  receiving  vanadium  was  ob¬ 
tained.  Tins  resembles  the  reddish  brown  color  of  the  vanadium  jientoxide 


Fig.  5. 


Fig.  6. 


Fig.  7.  ’  •  Fig.  8. 


Fig.  5. — Upper  jaw  of  Syrian  hamster.  Keyes  diet  for  six  weeks  and  during  the  same 
time  a  subcutaneous  injection  of  0.07  mg.  VsOs  in  bidistilled  water  once  a  week.  Incipient 
caries  of  enamel  without  progression. 

Fier.  6. — Two  halves  of  lower  jaws  of  .Syrian  hamsters  receiving  Keyes  diet  +  0.08  mg. 
ViOt  daily.  Jaw  A  was  prepared  by  stripping  off  soft  tissues  and  boiling  for  a  long  time  in  tube 
water.  Jaw  ti  was  put  in  anthill  for  tour  weeks  after  the  animal  was  sacrihced  and  then 
boiled  in  tube  water.  While  boiling,  the  reddish  brown  color  appeared,  which  resembles  the 
color  of  VKIs.  This  staining  did  not  appear  on  the  teeth  of  the  control  animals. 

Fig.  7. — Lower  jaw  of  a  hamster  receiving  vanadium,  ground  section.  Third  molar  lost 
through  grinding.  In  dentin  of  two  molars  dark  ribbon  of  vanadium  is  visible.  Base  of  con¬ 
tinuously  erupting  incisor  shows  same  staining  of  newly  formed  dentin. 

Fig.  8. — Molar  of  a  hamster  receiving  vanadium,  ground  section.  Caries  in  a  Assure  of 
enamel.  Undermining  tenaency  of  enamel  caries  in  a.  The  carles  has  not  penetrated  into 
the  dentin.  In  b  and  c  ribbons  of  vanadium  in  dentin. 


A.  B.  C. 


Fig.  9. — Lower  Jaw  of  a  hamster  receiving  vanadium,  ground  section.  A,  Every  Assure 
of  the  three  molars  shows  beginning  carious  lesion  in  enamel.  B,  Left  molar  in  higher 
magnlAcation.  Vanadium  ribbons  in  dentin.  C,  Left  Assure  of  Arst  molar  In  still  higher 
magnlAcation.  The  typical  Assure  caries  of  the  enamel  has  not  penetrated  Into  the  dentin. 
Below  the  Assure,  the  vanadium  ribbon  covers  whole  thickness  of  dentin. 
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(Fig.  6).  When  the  animals  had  not  received  vanadium  together  with  the 
caries-producing  diet,  the  molars  did  not  change  their  color  when  treated 
identically.  Ground  sections  of  these  stained  teeth  were  observed.  The  stain¬ 
ing  was  present  in  the  dentin  in  more  or  less  broad  ribbons  (Fig.  7).  The  caries 
of  the  enamel  did  not  penetrate  into  the  dentin,  the  latter  being  stained  close 
below  the  dentinoenamel  junction  (Figs.  8  and  9).  An  analogous  staining  of 
the  enamel  could  not  be  observed. 


DISCUSSION 

From  a  pharmacologic  viewpoint,  vanadium  has  some  interesting  proper¬ 
ties.  According  to  Lendle,”  the  usual  vanadium  compounds  have  no  specific 
protein-precipitating  properties.  The  same  author  stated  that  pharmacologically 
vanadium  stands  near  phosphorus  and  particularly  close  to  arsenic,  but  that  it 
also  has  some  properties  related  to  mercury  and  lead.  Arsenic  and  lead  are 
deposited  in  the  bones  and  teeth  in  an  extraordinarily  high  degree  when  an 
increased  ingestion  of  their  salts  into  the  organism  occurs.  Carow^®  and 
Hintze”  proved  that  lead  can  also  be  deposited  in  fully  erupted  teeth.  Howe'® 
demonstrated  the  deposition  of  lead  in  teeth  of  individuals  poisoned  by  lead  and 
in  animal  experiments.  He  found  a  deposit  of  lead  especially  in  the  inter- 
globular  dentin  and  in  the  dentinal  tubuli.  It  seemed  as  if  the  lead  had  pene¬ 
trated  into  certain  zones  of  the  dentin.  ^Maulbetsch  and  Riitishauser'®  show’ed, 
by  the  spectroscopic  method,  that  the  whole  amount  of  lead  contained  in  the 
teeth  was  found  in  the  dentin  and  especially  in  the  dentin  of  the  roots.  A 
similar  pharmacodynamic  behavior  of  the  vanadium  is  quite  possible. 

In  further  experiments  we  are  trying  to  obtain  litters  of  Syrian  hamsters 
which  have  been  influenced  by  vanadium  in  utero.  The  aim  is  to  investigate 
whether  the  enamel  of  the  young  animals  has  a  higher  caries  resistance  through 
intrauterine  adsorjition  of  vanadium  ions. 
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LACTOBACILLI  AND  DENTAL  CARIES  IN  THE  HAMSTER 

EDITH  ZAK  HELMAN  AND  DAVID  F.  MITCHELL 
University  of  Minnesota,  School  of  Dentistry,  Minneapolis,  Minn. 

An  association  between  oral  Lactobacillus  acidophilus  and  dental  caries 
in  the  human  being  has  been  demonstrated  by  several  investigators,^"* 
while  a  few  workers*"*®  have  been  unable  to  show  such  an  association.  This 
relationship  also  has  l)een  studied  in  rodents  by  Rosebury,**  Harrison,*^  McClure 
and  Hewitt,*®  Wakeman,  Smith,  Zepplin,  Sarles,  and  Phillips,**  Stephan,  Fitz¬ 
gerald,  ^leClure,  Harris,  and  Jordan,*®  and  Orland,*®  with  rather  inconclusive 
results. 

The  purpose  of  this  investigation  was  to  determine  what,  if  any,  relation¬ 
ship  exists  between  Lactobacillus  acidophilus  (La)  counts  and  caries  in  the 
hamster,  and  at  the  same  time  to  determine  if  a  relationship  exists  between  La 
counts  from  the  mouth  of  the  hamster  and  from  fecal  contamination.  This  last 
point  was  deemed  to  be  of  importance  in  view  of  the  fact  that  several  investi¬ 
gators  have  found  no  difference  between  the  strains  of  oral  and  intestinal  lacto- 
bacilli,*®"®®  and  since  ham.sters  indulge  in  coprophagy  it  was  conceivable  that 
through  contamination  with  fecal  La,  the  La  counts  from  the  mouths  of  the 
liamsters  could  be  greatly  affected. 

EXPERIMENTAL 

Two  main  groups  of  hamsters  were  used  in  this  study.  The  first  group 
consisted  of  forty  female  hamsters  maintained  on  a  laboratory  chow  diet  until 
they  were  3  months  old.  At  that  time  they  were  placed  on  the  following  ex¬ 
perimental  diets  for  four  months:  Group  A — whole  wheat  flour  30  per  cent, 
whole  powdered  milk  30  per  cent,  cornstarch  20  per  cent,  alfalfa  meal  4  per 
cent,  sodium  chloride  1  per  cent ;  Group  B — same  as  Group  A,  with  15  per  cent 
confectioners’  sugar  added;  Group  C — same  as  Group  A,  plus  water  contain¬ 
ing  20  ppm  of  NaF. 

After  these  hamsters  were  on  their  respective  diets  for  about  five  weeks, 
they  were  mated  and  their  offspring  constituted  the  animals  of  the  second  group 
of  this  study.  At  21  days  of  age  these  offspring  were  weaned  and  all  put  on 
Diet  A.  At  30  days  of  age  they  were  all  put  on  Diet  B  for  a  period  of  100 
days.  In  all,  only  twenty-five  offspring  survived  the  entire  experiment.  The 
greatest  loss  occurred  prior  to  weaning,  and  may  have  been  due  to  the  inade¬ 
quacy  of  the  diet  which  caused  the  mothers  to  eat  many  of  the  young. 

At  the  end  of  the  respective  experimental  periods  the  mothers  and  the 
offspring  were  sacrificed,  the  jaw's  preserved  in  80  per  cent  alcohol,  stripped  of 
the  flesh,  and  scored  for  caries  by  a  simplified  method  using  a  net  reticule, 
American  Optical  No.  422  (21.15  mm.  diameter,  5  mm.  scjuare  ruled  into  mm. 

This  investigation  was  supported  in  part  by  a  research  grant  (U-104  [R])  from  the  Na¬ 
tional  Institute  for  Dental  Research  of  the  National  Institutes  of  Health.  Public  Health  Service, 
and  in  part  by  a  grant  from  the  Graduate  School,  University  of  Minnesota. 
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squares),  in  the  eyepiece  of  a  dissecting  niicros<*ope.  The  grid  could  be  focused 
directly  above  the  teeth  and  the  degree  of  caries  involvement  determined  by 
counting  the  number  of  squares  over  a  carious  area.  A  score  of  352  would 
denote  complete  coronal  destruction  of  all  the  molars.  In  order  to  determine 
the  accuracy  of  this  method,  thirty  jaws  that  had  been  scored  by  a  method 
described  in  a  previous  article*^  were  rescored  by  the  grid  method  and  a  very 
good  correlation  was  found  (Fig.  1). 


Lactobacillus  and  coliform  counts  on  the  mothers  were  made  prior  to 
sacrifice,  while  on  the  young  they  were  made  both  one  month  prior  to  sacrifice 
and  at  the  time  of  sacrifice.  To  determine  the  number  of  lactobacilli  and 
coliform  bacteria  present  in  the  mouths  of  the  hamsters,  the  following  procedures 
were  used. 

Method  of  Collecting  Saliva. — The  unanesthetized  hamster  is  firmly  held  in 
the  left  hand.  The  right  hand  is  used  to  hold  a  white  blood  cell  pipette  connected 
to  a  small  suction  apparatus.*’*  The  blood  pipette  is  inserted  in  the  hamster’s 
mouth,  worked  around  the  whole  mouth,  including  the  teeth,  and  simultaneously 
the  screw  on  the  top  of  the  suction  apparatus  is  opened  to  create  a  negative 
pres.sure.  Saliva  and  matter  around  the  tet;th  are  slowly  aspirated  into  the  bulb 
of  the  blood  pipette.  When  sufficient  material  is  collected,  the  contents  of  the 
blood  pipette  are  emptied  into  a  micro  test  tube  of  0.25  ml.  capacity.*®  This 
procedure  is  repeated  until  50  to  100  microliters  (.05  to  .1  ml.)  are  collected. 
Micro  pipettes  of  the  Linderetrpm-Lang  type**  were  used  to  quantitate  the 
sample  and  make  the  necessary  dilutions. 
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LdctohaHHi  and  Coliform  Counts. — Dilutions  of  1 :10,  1 :100,  and  1 :1,000 
in  triplicate  were  made  from  each  sample  of  saliva.  One  hundred  fifteen  micro- 
liters  of  each  dilution  were  added  to  test  tul>es  containing  25  c.c.  of  SL  agar,^'' 
stirred  and  plated  out.  After  incubation  at  37°  C.  the  number  of  La  colonies 
l>er  plate  were  counted.  To  determine  the  number  of  coliform  organisms  in  the 
saliva,  115  microliters  of  each  dilution  were  added  to  eosinmethylene  blue  agar 
and  i)lated  out.  After  inculiation  the  number  of  coliform  colonies  was  counted. 
The  final  counts  were  expressed  as  the  number  of  colonies  per  cubic  millimeter 
of  saliva.  To  determine  the  accuracy  of  this  micro  method  for  determining  La 
in  the  saliva,  human  saliva  was  run  by  both  the  macro  and  micro  methods.  The 
counts  obtained  by  the  micro  method  were  in  close  agreement  with  those  obtained 
by  the  macro  method. 

RESULT.S 

Table  I  summarizes  the  data  obtained  from  the  mother  hamstei’s.  No 
significant  difference  (at  the  0.01  level)  was  found  between  the  mean  occlusal 
scores,  La  counts,  and  coliform  counts  of  the  three  groups.  Since  the  mothers 
were  not  given  the  caries-producing  diets  until  they  were  3  months  old,  the 
degree  of  caries  involvement  was  of  a  very  low  order  as  expected,  since  adult 
hamstei-s  are  rather  refractor^'  to  caries. 


Table  I 

Data  for  Mother  Hamsters 


GROUP 

NUM¬ 

BER 

DIET 

OCCLUSAL  SCORES 
MEAN  ±  STANDARD 
ERROR 

LA  COUNTS  (NUMBER 
OF  COLONIES  PER 
CUBIC  MILLIMETER  OF 
SALIVA) 

COLIFORM  COUNTS 

(number  of 

COLONIES  PER  CUBIC 
MILLIMETER) 

I 

14 

A 

17.0  ±  2.7 

179  ±  32.5 

417  ±  91.7 

II 

13 

A  +  sugar 

22.5  ±  3.7 

360  ±  162.0 

593  ±  292.0 

III 

13 

A  +  F- 

28.5  ±  5.2 

348  ±  103.0 

343  ±  174.0 

Since  it  was  desirable  to  see  if  any  relationship  existed  between  the  caries 
scores  and  lactobacillus  counts  for  each  individual  hamster  regardless  of  group, 
correlation  curves  were  plotted  and  correlation  coefficients  were  calculated.  No 
api)arent  correlation  was  found  between  the  occlusal  scores  and  lactobacillus 
counts,  either  by  plot  or  by  correlation  coefficient,  the  r  value  being  -0.12.  The 
correlation  curve  relating  lactobacillus  counts  and  coliform  counts  showed  a 
positive  correlation,  and  the  correlation  coefficient  was  0.769,  indicating  a  sig¬ 
nificant  (P  =  0.0001)  degree  of  as.sociation. 

The  caries  scores  of  the  offspring  were  higher  than  the  mothers,  ranging 
from  31.5  ±  13.8  in  a  female  group  to  84.0  ±  8.5  in  one  of  the  male  groups.  Al¬ 
though  the  “p”  values  for  the  differences  between  the  mean  caries  scores  of  the 
three  groups  were  not  significant,  there  appears  to  be  a  decrease  in  the  incidence 
of  caries  in  both  the  males  and  females  fed  fluoride  prenatally.  Further 
studies  using  greater  numlM*rs  of  animals  are  under  way  to  test  this  point. 

In  the  offspring,  a  significant  degree  of  correlation  was  obtained  between 
the  individual  occlusal  scores  and  the  La  counts  taken  one  month  prior  to 
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sacrifice  (r  =  0.67,  P  =  0.007),  but  not  between  the  occlusal  scores  and  the 
La  counts  taken  at  the  time  of  sacrifice.  The  correlation  between  the  lactohacilli 
and  coliform  counts  was  positive,  hut  not  to  the  sifrnificant  extent  found  in  the 
case  of  the  mothers. 

DISCUSSION 

Since  in  human  beings  the  lactohacillus  counts  are  indicative  of  current 
caries  activity  and  thus  may  indicate  carles  experience  in  the  future,  it  was 
thought  to  he  worth  while  to  see  if  the  same  holds  true  for  hamsters.  If  such 
a  relationship  had  been  found  in  hamsters,  a  useful  tool  would  have  been  found 
by  which  it  would  he  possible  to  determine  the  influence  of  various  factors  on 
caries  incidence  before  the  end  of  the  usual  experimental  period.  No  such 
correlation  (to  a  significant  extent)  could  he  demonstrated  in  adult  hamsters 
fed  three  different  kinds  of  diets.  There  is  reason  to  believe  that  through  con¬ 
tamination  by  fecal  La,  the  true  oral  La  count  may  be  obscured,  since  a 
significant  correlation  was  obtained  between  lactohacillus  counts  and  coliform 
counts  in  the  saliva  of  these  hamsters. 

In  view  of  the  fact  that  a  significant  correlation  was  obtained  in  the 
offspring  between  the  occlusal  scores  and  lactohacillus  counts  taken  one  month 
lirior  to  sacrifice  (but  not  between  caries  and  La  counts  at  the  time  of  sacrifice, 
in  either  the  offspring  or  mothers)  it  is  a  temptation  to  postulate  a  precaries  or 
early  caries  association  of  lactohacilli  with  dental  caries  in  the  hamster.  How¬ 
ever,  because  of  the  factor  of  contamination  by  fecal  La,  the  significance  of  the 
findings  is  open  to  question. 

It  would  seem  that  unless  coprophagy  can  be  prevented  for  a  considerable 
period  prior  to  the  taking  of  a  sample  of  saliva,  the  lactohacillus  counts  probably 
cannot  be  used  as  an  index  of  caries  activity  in  the  hamster. 

SUMMARY 

1.  No  correlation  was  found  to  exist  lietween  caries  experience  and  lacto- 
bacillus  counts  of  adult  hamsters  maintained  on  three  different  diets.  A 
significant  degree  of  association  was  found  lietween  the  lactohacillus  counts 
and  coliform  counts ;  therefore,  it  appears  that  intestinal  lactohacilli  introduced 
into  the  mouth  of  the  hamster  via  the  feces  may  affect  the  true  laetobacillus 
count. 

2.  A  limited  number  of  offspring  of  the  females  used  in  this  experiment 
experienced  the  prenatal  influence  of  the  previously  descrilied  diets  until  21 
days  of  age  and  then  were  fed  a  high  sugar  diet  for  100  days.  A  high  degree  of 
correlation  was  obtained  between  the  occlusal  scores  and  lactohacillus  counts 
taken  one  month  prior  to  sacrifice,  but  not  lietween  the  occlusal  scores  and 
lactohacillus  counts  taken  at  the  time  of  sacrifice.  Because  of  the  demonstrated 
factor  of  contamination  by  fecal  lactohacilli,  the  significance  of  these  lacto- 
baeillus  counts  is  questionable. 

3.  A  micro  method  for  the  determination  of  lactohacilli  and  other  organisms 
in  hamster  saliva  is  presented,  as  well  as  a  simplified  method  of  scoring  hamster 
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ACID  PRODUCTION  IN  SALIVA  IN  RELATION  TO  AIR  CONTACT 

BRUNO  KANTOROWICZ,  D.M.D.,  AND  OTTO  BIRMAN,  Dipl.  Ing.  Chem. 
Medinos-Prodenta-Research  Laboratorium,  Ameritfoort,  Holland 

IN  THE  abundant  literature  on  acid  production  in  saliva  no  reference  is  made 
to  its  dependence  upon  air  eontaet,  that  is  to  the  salivary  pOa. 

In  one  individual,  salivary  pH  has  been  shown  to  be  variable  with  the 
diet,  with  the  time  since  the  last  meal,  and  even  wdth  the  season.®  During  sleep, 
the  pH  range  seems  to  be  lower.®  A  number  of  other  factoi's,  p.sychie  included, 
influence  salivary  composition,  so  that  it  seems  necessary  to  repeat  experiments 
with  one  single  subject  for  some  weeks  in  order  to  arrive  at  reliable  figures. 

Individual  differences  in  the  production  of  acids  in  kept  saliva  appear  to  be 
large,  dependent  upon  the  degree  of  glycolysis  and  the  oral  neutralization  time. 
Fosdick®  classified  people  into  four  groups,  namely,  those  with  (1)  rapid  pro¬ 
duction  of  acids  and  rapid  neutralization,  (2)  rapid  production  of  acids  and  slow 
neutralization,  (3)  slow'  production  of  acids  and  rapid  neutralization,  and  (4) 
slow  production  of  acids  and  slow  neutralization.  According  to  Fosdick,  Group 
2  shows  higher  and  Group  3  lower  caries  activity.  The  widely  accepted  rela¬ 
tion  between  salivary  acidification  and  dental  caries  calls  for  interest  in  the 
measurement  of  acid  production. 

We  wish  to  draw  attention  to  the  influence  of  the  extent  of  the  air-saliva 
interface  on  the  production  of  acid  in  experiments  in  vitro.  We  encountered 
this  problem  in  experiments  concerned  with  the  influence  of  dentifrices  on  sali¬ 
vary  acid  production.  Following  the  method  of  Bibby,  Goldberg,  and  Chen^ 
evaluating  the  decaleification  potential,  we  tried  to  obtain  the  acid-producing 
saliva  under  more  or  less  physiologic  circumstances,  e.g.,  by  rinsing  with  a  .solu¬ 
tion  of  glucose.  Originally,  acid  production  w  as  measured  by  titration,  according 
to  Bibby’s  method,  four  and  twenty-four  hours  after  collection,  but  later  after 
only  one  hour’s  incubation  at  37°  C.  Stagnation  of  saliva  during  four  hours  or 
more  w'ill  not  be  found  under  natural  conditions,  at  least  not  during  daytime,  and 
for  this  reason,  and  to  prevent  putrefaction  and  fungus  growth,  the  one-hour 
l)eriod  w'as  chosen. 

In  preliminary  experiments  it  was  observed  that  duplicate  tests  did  not 
agree  if  the  air  bubble  content  of  salivary  samples  was  markedly  different,  the 
foam-containing  specimen  alw'ays  producing  less  acid.  This  was  interpreted* 
as  a  possible  pOa  influence,  and  systematic  experiments,  conducted  under  aerobic 
or  anaerobic  conditions,  confirmed  this  supposition. 

PKOCKDURHS 

A  5  per  cent  solution  of  “Dextropur”  (pure  d  [+]  glucose)  is  adjusted  to 
pH  6.6  electrometrically.  At  this  pH  carbonic  acid  has  no  influence  on  the 

Received  for  publication.  Dec.  26,  1952. 

•Our  thanks  are  due  Dr.  R.  Brinkman,  professor  of  biochemistry  in  the  University  of 
Uroningen  (Holland),  for  this  suggestion. 
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titration.  In  the  first  series  0.2  per  cent  NaCl  and  0.02  per  cent  Na2HP04 
were  added  previously.  As  acid  production  was  not  different  without  this  addi¬ 
tion,  it  later  was  omitted. 

Sterilization  of  the  glucose  solution,  necessary  for  storage  and  for  constant 
initial  condition,  is  attained  by  heating  it  twice  to  100°  C.  Treated  in  this  way, 
the  solution  remains  unchanged  for  four  weeks. 

Seven  and  one-half  cubic  centimeters  of  the  glucose  solution  is  equally  dis¬ 
tributed  between  two  small  beakers.  The  content  of  one  beaker  is  used  to  rinse 
the  mouth  thoroughly  for  one  minute,  especially  interdentally.  The  oral  content 
is  collected  in  a  suitable  receptacle  and  filled  up  to  7  to  8  c.c.  with  the  subject’s 
saliva.  The  procedure  is  repeated  with  the  second  part  of  the  glucose  solution, 
the  total  time  necessary  being  5  to  10  minutes.  Polarimetric  analysis  showed 
that  on  an  average  90  per  cent  of  the  glucose  given  was  recovered. 

The  two  glucose-saliva  mixtures  are  poured  into  a  thick-walled  test  tube 
and  carefully  homogenized  by  rolling.  From  the  lower  part  6  c.c.  is  aspirated 
by  pipette  and  distributed  between  two  plastic  tubes  (transparent  polyvinyl), 
each  containing  about  3  c.c.  These  are  stoppered  at  one  end  and  closed  air-free 
at  the  other  by  a  clamp.  Care  must  be  taken  that  superfluous  saliva  is  washed 
away  by  a  jet  of  distilled  water.  Another  3  c.c.  of  the  mixture  is  used  at  once 
for  titrating  initial  aeiditj'  with  0.01  N  NaOII  and  bromthymol  blue,  with  the 
usual  precautions,  to  pH  6.6.  This  must  be  completed  as  quickly  as  possible. 

For  aerobic  fermentation,  the  remaining  6  c.c.  is  poured  into  two  open 
Petri  dishes  presenting  a  large  surface  to  air. 

The  dishes  and  the  plastic  tubes  are  incubated  at  37°  C.  One  hour  after 
rinsing  they  are  titrated,  after  addition  of  O.O.'i  c.c.  per  cubic  centimeter  of 
0.1  per  cent  alcoholic  bromthymol  blue. 

The  change  of  color  may  be  compared  with  a  set  of  identical  tubes  filled 
with  standard  buffer  mixtures.  The  turbidity  of  saliva  may  be  imitated  by 
adding  a  small  amount  of  starch. 

As  duplicate  tests  agreed,  only  single  tests  w'ere  run. 

If  paraffin-stimulated  saliva  is  used,  the  saliva  is  mixed  with  an  equal 
amount  of  the  glucose  solution  immediately  after  collection  and  then  proces.sed 
further  in  the  way  just  described. 

RKSIJLTS 

After  about  200  preliminary  tests,  systematic  examination  was  set  up. 
First,  a  series  of  about  150  measurements  was  made  with  saliva  from  six  sub¬ 
jects.  As  an  example  of  the  results.  Table  I  reports  tw'enty-four  tests  in  subject 
No.  1. 

These  figures  clearly  show'  that  the  production  of  acid  at  low'  pOj  alw'ays 
surpassed  that  at  higher  p02. 

The  results  in  the  other  five  subjects  were  very  similar.  In  Table  II  W'e 
report  only  the  average  values,  as  w'ell  as  the  minimum  and  maximum  values. 
When  the  experiments  were  extended  to  a  greater  number  of  subjects,  tw'o  kinds 
of  difficulties  w'ere  met :  some  subjects  w'ere  not  able  to  secrete  enough  saliva, 
and  others  produced  a  mixture  acidifying  so  rapidly  that  most  of  the  acids  had 
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Table  I.* 

Titration  Acidity  of  Saliva  in  Subject  No.  1 


TEST 

NUMBER 

acidity 

after 

10  MINUTES 

(a) 

ACIDITY 

AFTER  30  MINUTES  | 

ACIDITY  after  60  MINUTES 

AEROBIC 

(b) 

ANAEROBIC 

(e)  1 

differ- 

i  ENCE 

1  (c-b) 

AEROBIC 

1  (d) 

1 

ANAEROBIC  1 

1  (e)  1 

DIFFER¬ 

ENCE 

(e-d) 

1 

6 

7 

24 

17 

10 

33 

23 

2 

0 

0 

14 

14 

3 

19 

16 

3 

-  8 

-13 

6 

19 

-13 

13 

26 

4 

-  4 

-  8 

3 

11 

-10 

11 

21 

5 

14 

15 

24 

9 

21 

30 

9 

(5 

4 

0 

17 

17 

—  #> 

23 

26 

7 

-10 

-18 

4 

22 

-15 

7 

22 

8 

0 

0 

18 

16 

4 

28 

24 

9 

0 

0 

13 

13 

-  6 

18 

24 

10 

0 

0 

5 

5 

3 

20 

17 

11 

0 

-  3 

16 

19 

12 

0 

-  7 

13 

20 

13 

10 

-  6 

16 

22 

14 

8 

-14  • 

24 

38 

15 

1 

-10 

8 

18 

16 

6 

3 

23 

20 

17 

0 

-  5 

11 

16 

18 

0 

-  9 

10 

19 

19 

0 

-10 

2 

12 

20 

5 

-  3 

29 

32 

21 

8 

7 

20 

13 

22 

8 

'-  3 

24 

27 

23 

2 

-10 

4 

14 

24 

5 

_  2 

23 

25 

Average 

(approximate)  2.5 

-  1.5 

13 

14.5 

-  3.5 

18 

21.5 

•In  all  of  the  tables  in  this  article  the  figures  of  the  number  of  cubic  centimeters  needed 
for  neutralization  of  1  c.c.  mixture  are  multiplied  by  100.  If  the  final  pH  was  higher  than 
6.6,  titration  was  done  with  0.01  N  H1SO4.  These  figures  are  marked  with  a  negative  sign. 


Table  II 

Titration  Acidity  of  Saliva  in  Subjects  No.  2  to  No.  ti 


SUBJECT 

NUMBER 

RESULTS 

ACIDITY 

AFTER 

10 

MINUTES 

(a) 

ACIDITY  AFTER  30  MINUTES 

ACIDITY  AFTER  60  MINUTES 

AEROBIC 

(b) 

AN-  1 
AEROBIC 

(c)  1 

DIFFER¬ 

ENCE 

(c-b) 

AEROBIC 

(d) 

AN¬ 

AEROBIC 

(e) 

DIFFER¬ 

ENCE 

(e-d) 

2 

average 

9 

8 

16 

8 

9 

23 

14 

maximum 

20 

13 

20 

25 

37 

minimum 

0 

— 

9 

-  3 

11 

3 

average 

10 

7 

17 

10 

11 

26 

15 

maximum 

24 

16 

2(5 

34 

4(> 

minimum 

0 

0 

8 

-  5 

12 

4 

average 

9 

10 

19 

9 

14 

26 

12 

maximum 

19 

12 

28 

24 

43 

minimum 

0 

6 

13 

9 

18 

5 

average 

22 

22 

27 

5 

32 

41 

9 

maximum 

41 

28 

34 

52 

62 

minimum 

10 

13 

21 

18 

32 

() 

average 

-  1 

-  (5 

7 

13 

1 

23 

22 

maximum 

10 

0 

11 

•  42 

60 

minimum 

-  6 

—22 

0 

-28  ■ 

0 

.\verage  (approximate)  10 

8 

17 

9 

13.5 

28 

14.5  ' 

604 


KANTOROWICZ  AXD  BIRMAN 


J.  D.  Res. 
October,  I9S3 


Volume  32  ACID  PRODUCTION  IN  SALIVA  IN  RELATION  TO  AIR  CONTACT  605 

Number  S 


already  been  formed  before  the  test  started.  Therefore,  we  were  oblipjed  to  use 
paraffin-stimulated  saliva.  In  this  way  the  acidity  could  be  measured  imme¬ 
diately  after  adding  the  glucose  solution. 

Experimental  results  fully  agreed  with  those  in  Tables  1  and  II:  the  pro¬ 
duction  of  acid  from  glucose-saliva  mixtures  was  always  increased  under  hypoxic 
conditions. 

Table  III  reports  experiments  with  subjects  from  whom  saliva  was  collected 
in  Iwth  ways,  i.e.,  by  rinsing  or  by  stimulation. 

The  figures  show  that  the  average  difference  between  c.c.  0.01  N  XaOII, 
necessary  for  neutralization  under  aerobic  and  anaerobic  circumstances  after 
sixty  minutes,  was  approximately  0.14.  By  chewing  paraffin,  anaerobic  acid 
production  was  three  times  that  under  aerobic  conditions  (compare  figures  of 
average  results  d  and  e  with  a). 


DISCUSSION 

It  has  been  shown  in  270  experiments  with  sixty-one  subjects  that  produc¬ 
tion  of  acids  in  glucose-saliva  mixtures,  kept  at  37°  C.  for  one  hour,  depends 
upon  the  pOj  of  the  mixture.  At  low  pOj  the  production  is  much  increased. 
This  may  be  caused  by  the  difference  in  lactobacilli  growth  relative  to  the  pOj 
of  the  salivary  medium,*’  *  as  well  as  by  the  preponderance  of  bacterial  glycol¬ 
ysis  at  low  oxygen  tensions. 

It  is  possible  that  acidification  under  hypoxic  circumstances  could  occur 
in  vivo,  too,  causing,  for  instance,  a  difference  in  salivary  acidity  during  sleep 
in  subjects  breathing  w’ith  closed  or  open  mouth.  In  places  where  carious  den¬ 
tin  is  covered  by  a  layer  of  enamel,  the  pH  also  might  decrease  hypoxically. 
Further  research  has  to  take  this  into  account. 

SUMMARY 

Acidification  in  glucose-saliva  mixtures  is,  in  addition  to  other  factors, 
dependent  upon  the  oxygen  tension  of  the  mixture.  In  relevant  experiments 
the  question  as  to  whether  there  is  more  or  less  contact  with  air  should  not  be 
neglected. 
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THE  ESTIMATION  OF  SAMPLE  SIZE  IN  EXPERIMENTS 
II.  USING  COMPARISONS  OF  PROPORTIONS 

NEAL  W.  CHILTON,  B.S.,  D.D.S.,  AI.P.H.,  AND  JOHN  W.  FERTIG,  A.B.,  Ph.D. 
School  of  Public  Health  of  the  Faculty  of  Medicine,  Columbia  University,  New  York,  N.  F. 

IN  THE  first  article  of  this  series  methods  were  described  for  estimating  the 
size  of  samples  for  experiments  in  which  the  average  readings  of  two  series 
of  measurements  were  compared.  It  is  the  purpose  of  this  article  to  describe 
technics  for  estimating  sample  sizes  in  experiments  in  which  proportions  are 
to  be  compared.  As  in  the  first  part,  before  attempting  to  estimate  sample 
sizes  needed  for  statistically  significant  differences,  the  investigator  needs  to 
have  a  certain  amount  of  preliminary  data  and  information  as  to  what  con¬ 
templated  result  is  considered  important. 

One  of  the  experimental  designs  occasionally  encountered  in  dental  re¬ 
search  involves  the  comparison  of  a  proportion  (p)  (usually  a  percentage) 
obtained  from  the  study  of  a  sample  group,  with  a  generally  accepted  pro¬ 
portion  (universe  proportion,  p').  For  example,  the  percentage  of  children 
caries-free  at  a  certain  age,  living  since  birth  in  an  area  with  1.0  ppm  of 
fluoride  in  the  drinking  water,  might  be  compared  with  the  universe  per¬ 
centage  of  children  of  the  same  age  caries-free,  from  nonfluoride  areas.^  Thus, 
studies  of  the  dental  status  of  many  New  Jersey  children,  age  9  at  last  birth¬ 
day,  disclosed  that  29  per  cent  were  caries-free  (p').  Examinations  of  twenty- 
five  children,  age  9,  from  fluoride  areas  might  show  that  10  or  40  per  cent  (p) 
were  caries-free. 

The  difference  between  the  percentage  of  children  caries-free  from  fluoride 
and  nonfluoride  areas  then  would  be  tested  for  statistical  significance.  The 
following  procedure  usually  is  employed.  Percentages  in  repeated  samples  of 
twenty-five  children  from  fluoride-free  areas  are  distributed  in  a  normal  curve 
centered  at  p'  (=  29%),  with  a  standard  deviation  given  by  the  formula: 


where  p'  is  the  universe  percentage  of  children  caries-free,  q'  ( =  100%  -  p') 
is  the  universe  percentage  of  children  with  caries,  and  n  is  the  size  of  the 
sample  studied.  Thus: 

=  V-— =  V8^  =  9.1% 

This  work  was  performed  under  contract  Nonr-26617  between  Columbia  University  and 
the  OfBce  of  Naval  Research. 

Received  for  publication,  Dec.  15,  1952. 
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The  comparison  of  the  sample  from  the  fluoride  area  with  the  universe  pro¬ 
portion  is  made  in  terms  of 


Dev/o-  =  ^ ^ 

<rp 

where  the  sign  of  (p  -  p')  is  not  taken  into  account  here. 

^  ,  40%  -  29% 

=  •  9.1%  =  1-2 


From  standard  tables  of  the  normal  curve,*  we  find  that  the  probability 
of  equaling  or  exceeding  a  difference  in  percentages  corresponding  to  Dev/a 
=  1.2  is  23  per  cent  because  of  chance  factors  alone.  The  difference  between 
the  percentages  of  children  caries-free  in  the  fluoride  and  nonfluoride  areas 
is  termed  “statistically  not  significant.”  The  null  hypothesis  being  tested, 
that  there  is  no  difference  between  the  percentages  of  children  age  9,  caries- 
free,  from  these  two  areas  therefore  cannot  be  rejected. 

While  the  difference  in  the  percentage  of  children  caries-free  is  not  sig¬ 
nificant,  nevertheless,  the  investigator  may  feel  that  it  is  suggestive.  He  may 
feel  that  if  he  were  to  examine  a  larger  group  of  9-year-olds  from  fluoride 
areas,  the  difference  would  become  statistically  significant.  The  question  of 
prime  importance,  then,  is.  How  many  children  should  be  examined? 

As  more  children  are  examined,  the  percentage  of  caries-free  individuals 
will  not  necessarily  continue  to  be  40  per  cent.  The  true  percentage  for 
fluoride  areas  is  expected  to  be  included  within  the  95  per  cent  confidence 
range, 

40%  ±  2<Tp  =  40%  ±  2  (9.1%) 
or 

21.8%  to  58.2%* 


The  use  of  this  confidence  range  may  serve  as  a  guide  to  what  true  percentage 
of  children  caries-free  in  fluoride  areas  (and  thus,  what  true  difference  in  per¬ 
centages)  it  might  be  important  or  feasible  to  expect.  Once  the  true  per¬ 
centage  to  be  focused  upon  has  been  chosen,  the  size  of  the  sample  necessary 
in  a  larger,  more  definitive  study  can  be  estimated  by  the  following  method. 

Let  us  suppose  that  the  true  percentage  chosen  is  50  per  cent,  so  that  the 
true  difference  between  the  fluoride  and  fluoride-free  areas  is  50%  -  29%  = 
21%,  The  investigator  next  must  decide  what  level  of  significance  he  should 
use,  e.g.,  1  per  cent  or  5  per  cent  (maximum  probability  of  error  of  the  first 
kind),  and  how  large  a  chance  he  wants  to  take  of  having  the  difference  not 
be  statistically  significant  when,  in  fact,  the  true  difference  is  21  per  cent,  an 
error  of  the  second  kind.  He  may  want  to  take  this  chance  1  or  5  per  cent  of 
the  time  so  that  the  power  of  the  test  would  be  99  or  95  per  cent,  respectively. 
Let  us  take  the  1  per  cent  level  of  significance  with  99  per  cent  power.  The 
question  can  then  be  framed  as:  “If  the  true  difference  between  the  per¬ 
centages  of  9-year-olds,  caries-free,  from  fluoride  areas  and  nonfluoride  areas, 
is  really  21  per  cent,  how  many  cases  should  be  studied  so  that  the  probability 
is  99  per  cent  that  the  obtained  difference  in  the  percentages  (p  -  p')  will 
be  statistically  significant  at  the  1  per  cent  level?” 

•More  precisely,  from  21.1%  to  61.3%.* 
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Ill  the  normal  curve  of  percentages  centered  at  29  per  cent,  the  upper 
1  per  cent  of  the  area  of  the  curve  is  found  to  the  right  of  29%  +  2.33 

(29%)  (71%)  normal  curve  of  percentages  centered  at  50  per 

n 

cent,  the  lower  1  per  cent  of  the  area  is  found  to  the  left  of  50%  -  2.33 

.^(50%)  (50%)  difference  between  50  per  cent  and  29  per  cent  thus 

n 

must  equal  the  sum  of 

,33^(29%)  (7W  2,33  ^(50%)  (50%) 

'  n  ^11 


2.33^-^^^-^^-  ♦  2.33^-^^^^  «  50-29*21 


Fig.  1. 

Solving  for  n, 

233J(29%)  (71%)  ^  2.33  jWOMl  =  21% 
n  n 

2.33  r  _  _ T 

^^[V(29%)  (71%)  +  V(50%)  (50%)  J  =  21% 

[v(29%)  (71%)  +  V(r)0%)  (50%)] 

_  2  33 

Vn  =  ^  (45.38%  +  50.00%)  =  10.58 
21% 

n  =  112  children  in  the  sample  from  fluoride  areas. 

If  the  investigator  desired  to  use  the  1  per  cent  level  of  significance  with 
a  power  of  95  per  cent,  the  equation  to  be  solved  would  be : 

233J(29%)  (71%)  ^  J(M%)  (50%)  ^ 

'  n  '  n 

so  that  n  would  be  eighty  children  in  the  sample. 

Although  occasionally  we  may  find  a  situation  in  which  a  sample  pro¬ 
portion  is  to  be  compared  to  a  universe  proportion,  such  universe  values  are 
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rather  infrequent.  The  much  more  common  case  is  that  in  whieh  proportions 
obtained  from  two  separate  samples  are  compared.  The  data  resulting  from 
this  type  of  experiment  are  often  summarized  in  a  fourfold  table.  For  ex¬ 
ample,  the  proportion  of  cases  in  which  infected  root  canals  became  sterile 
after  medication  with  a  standard  root  canal  antiseptic,  such  as  formocresol, 
may  be  compared  with  the  corresponding  proportion  for  penicillin  (based 
upon  Ostrander,  Crowley  and  Dowson*).  Thirty  comparable  cases  are  treated, 
half  with  one  drug  and  half  with  the  other,  and  the  results  tabulated  in  a 
fourfold  table  (Table  I). 

Tabi.e  I. 

Premmixary  Study  of  Effects  of  Medicaments  on  Sterility  of  Root  Canal  Contents 


DRUG  I  STERILE  |  NOT  STERILE  |  TOTAL  |  PER  CENT  STERILE 

Formocresol  9  6  15  =  n,  60  =  p, 

Penicillin  5  10  15  =  n,  33.3  =  p. 

Total  14  16  .30  46.7  =  p. 


The  difference  in  the  percentages  becoming  sterile  (pi  -  P2)  is  26.7  per 
cent.  While  this  difference  appears  large,  it  is  statistically  not  significant, 
as  may  be  seen  by  comparison  with  the  standard  error  of  the  difference. 

‘'p. -p,  “  + 


_  p»q<> 

n, 

_  PoQu 


n. 


(46.7%)  (53.3%) 
15 

(46.7%)  (53.3%) 
15 


,  and 
,  so  that 


=  \/165.88  -b  165.88  =  V331.76  =  18.2% 

In  the  normal  curve  of  differences  in  percentages  centered  at  0  per  cent,  we 
find 

0 


Dev/.  =  lEULBl 


26^^ 

18.2% 


While  this  difference  of  26.7  per  cent  in  successful  results  is  statistically 
not  significant,  it  certainly  appears  suggestive,  so  that  the  investigator  might 
like  to  know  how  many  cases  in  each  group  would  be  needed  for  significance 
to  be  asserted.  The  95  per  cent  confidence  range  is  approximately  from 
26.7%  +  2(18.2%)  and  26.7%  -  2(18.2%),  or  from  less  than  0  to  63.7  per  cent. 
Suppose  that  we  want  to  know  how  many  cases  are  necessary  for  significance 
to  be  asserted  at  the  5  per  cent  level  with  a  power  of  95%,  when  the  true  dif¬ 
ference  between  the  percentages  of  successful  cases  is,  say,  30  per  cent  in  favor 
of  the  formocresol  medication.  Let  us  take  the  true  value  for  the  formocresol 
group  to  be  60  per  cent,  the  value  found  in  the  preliminary  study.  It  then 
follows  that  the  true  value  for  the  penicillin  medication  is  assumed  to  be  30 
per  cent,  and  the  average  for  the  two  medications  is  45  per  cent.  The  fol¬ 
lowing  procedure  will  afford  an  estimate  of  the  number  of  cases  to  be  studied 
in  each  group  under  the  above  conditions. 


♦For  small  samples.  It  is  often  advisable  to  make  a  "correction  for  continuity.”* 


610 


CHILTON  AND  FERTIG 


J.  D.  Res. 
October,  1953 


In  the  normal  curve  of  differences  in  percentages  centered  at  0  per  cent, 
tlie  upper  5  per  cent  of  the  curve  is  found  to  the  right  of 

0%  +  1  64  J(45%)  (100%  -  45%)  ^  (45%)  (100%  -  45%) 

In  the  normal  curve  of  differences  in  proportions  centered  at  the  assumed  true 
difference  of  30  per  cent,  the  lower  5  per  cent  of  the  area  is  found  to  the  left  of 

30%  -  1.64  ^(60%)  il00%~^/c)  ,  (30%)  (100%  -  30^ 

The  total  distance  between  30  per  cent  and  0  per  cent  must  equal  the  sum  of 
1  J(4r)%)  (55%)  ^  (45%)  ^  J(60%)  (40%)  ^  (30%)  (7^) 


1.64  ♦  1.64,/  16°X-*0|,^  130X70)  .  30-0.30 

^  "1  *4  V  n,  Hj 

Fig.  2. 


Since  we  are  taking  the  sample  size  of  each  group  to  be  equal  (iii  =  iia  =  n), 


(2)  (45%)  (55%) 


30%  =  1.64  yj 

Simplifying,  and  solving  for  n, 
_  1.64 


+  1 


.64  V 


(60%)  (40%) 


^  [V  (2)  (45%)  (55%)  +  V  (60%)  (40%)  + 


Vn  = 


1.64 

30% 


(70.36%  +  67.08%)  = 


(1.64)  (137.44) 


30 


(30%)  (70%) 
n 

(30%)  (70%)] 


V  n  =  7.48,  so  that  n  is  about  fifty-six  eases  in  each  group.* 

If,  instead  of  the  5  per  cent  level  of  significance  with  a  power  of  95  per 
cent,  the  investigator  had  chosen  the  1  per  cent  level  of  significance  with  99 
per  cent  power  of  the  test,  the  equation  to  be  solved  would  be. 


♦If  the  original  formocresol  percentage  were  based  upon  a  large  enough  series  of  observa¬ 
tions  so  as  to  be  considered  the  true  or  universe  percentage  (p').  the  same  slgniflcance  and 
l)ower  would  be  obtained  with  only  about  one-half  of  the  indicated  number  of  cases  in  the 
penicillin  group  (in  this  instance  28  cases). 


Volume  il 
Number  5 


KHTIMATIOX  OF  HAMPLK  HIZK  IX  KXPKRIMEXT.S.  It. 


611 


_  2.33  r  _  _  1 

V  »  =  30^  L  ^  J 

so  that  n  is  about  114  cases  in  each  group.  It  will  be  noted  that  the  size  of  the 
sample  in  each  group  necessary  for  significance  to  be  asserted  at  the  1  per 
cent  level,  99  i)er  cent  power,  is  just  about  twice  the  number  of  cases  necessary 
at  the  5  per  cent  level  and  95  per  cent  power.  This  follows  from  the  fact  that 
(2.33)  = 


the  ratio  of 


(1.64)  = 


is  almost  exactlv  2. 


Table  II* 

Estimated  Sample  Sizes  Xecessary  in  P]ach  of  Two  Grocps  Corresponding  to  Variovs 
Assi’med  Trce  Percentages  in  Order  to  Insi're  Significance  at  the  1%  Le\’el 
With  a  9Q'/r  Power  of  the  Test 


anticipated  trve  increase 

IN  PERCENTAGE 

5% 

10% 

15% 

20% 

25% 

30% 

35% 

40% 

45% 

50% 

55% 

60% 

oVc 

1,116 

365 

191 

122 

86 

65 

55 

42 

35 

29 

25 

21 

1,878 

539 

266 

163 

112 

82 

63 

41 

34 

29 

24 

15% 

2,500 

683 

327 

196 

131 

95 

72 

56 

45 

37 

31 

26 

u 

20% 

3,002 

803 

377 

221 

147 

78 

61 

48 

39 

32 

26 

25% 

3,448 

904 

417 

241 

158 

111 

82 

63 

39 

32 

26 

2 

30% 

3,795 

980 

447 

255 

165 

115 

84 

64 

39 

31 

24 

5 

35% 

4,055 

1,035 

466 

264 

169 

117 

84 

63 

48 

37 

29 

21 

40% 

4,225 

1,067 

476 

267 

169 

115 

82 

61 

45 

34 

25 

45% 

4,314 

1,078 

476 

264 

165 

111 

78 

56 

41 

29 

w 

50% 

4,314 

1,067 

466 

255 

158 

104 

72 

35 

OS 

H 

55% 

4,225 

1,035 

447 

241 

147 

95 

63 

42 

60% 

4,055 

980 

417 

221 

131 

82 

55 

u 

65% 

3,795 

904 

377 

196 

112 

65 

70% 

3,448 

803 

327 

163 

86 

s 

75% 

3,002 

683 

266 

122 

00 

so% 

HWIIIM 

539 

191 

85% 

1,878 

365 

90% 

1,110 

*For  computational  convenience,  the  values  in  this  table  were  calculated  by  the  arc 
sine  transformation  of  percentaKes.’ 


The  methods  just  described  for  estimating  sample  sizes,  given  the  an¬ 
ticipated  true  difference,  the  respective  true  percentages  upon  which  the  true 
difference  is  based,  and  the  desired  significance  level  and  power  of  the  test, 
have  been  utilized  in  the  construction  of  Table  II.  This  table  shows  immedi¬ 
ately,  for  any  given  choice  of  the  true  percentage  in  one  group  and  the  an¬ 
ticipated  true  difference  between  percentages,  the  sample  size  necessary  in 
each  group  corresponding  to  the  1  per  cent  significance  level  and  99  per  cent 
power  of  the  test.  Thus,  if  the  true  percentage  of  infected  root  canals  be¬ 
coming  sterile  after  routine  medication  is  assumed  to  be  45  per  cent,  and  a 
new  drug  is  assumed  to  increase  the  per  cent  becoming  sterile  by  30  per  cent, 
the  table  shows  us  in  the  cell  corresponding  to  45  per  cent  (vertical  scale) 
and  30  per  cent  (horizontal  scale),  the  number  of  cases  for  each  group,  namely 

ni. 

If  the  5  per  cent  level  of  significance  and  95  per  cent  power  of  the  test 
should  be  desired,  it  is  merely  necessary  to  divide  the  corresponding  number 
in  the  table  by  2.  If  different  significance  levels  and/or  powers  are  desired, 
it  is  necessary  to  resort  to  appropriate  substitutions  for  the  critical  values 
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1.64  and  2.33  in  the  equations  developed  in  the  body  of  this  article.  A  nomo¬ 
gram  giving  sample  sizes  for  various  significance  levels  and  powers  has  been 
constructed  and  can  also  be  utilized  for  this  purpose.**  In  the  event  that  the 
percentage  for  one  universe  is  actually  known  (p')  so  that  a  sample  is  neces¬ 
sary  only  in  the  other  group,  the  necessary  size  in  the  latter  group  is  approx¬ 
imately  one-half  the  number  indicated  in  the  table. 
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THE  CLASSIFICATION  OF  NONHEMOLYTIC  STREPTOCOCCI 
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Tufts  College  Dental  School,  Boston,  Mass. 

Extractions  of  teeth  occasionally  give  rise  to  subacute  bacterial  endo¬ 
carditis,  and  we  may  postulate  that  the  causative  organisms  originate 
from  regions  adjacent  to  the  teeth  and  that  they  invade  the  blood  stream  in 
the  course  of  the  removal  of  teeth.  Accordingly,  we  have  attempted  to  com¬ 
pare  streptococci  isolated  from  bacteremia  after  dental  extractions  wdth  those 
reported  in  subacute  bacterial  endocarditis  and  in  bacteriologic  studies  of 
the  oral  cavity. 

The  organisms  recovered  most  frequently  from  the  blood  following  dental 
pioeedures  and  during  subacute  bacterial  endocarditis  are  nonhemolytic  strep¬ 
tococci  of  the  alpha  and  gamma  types.^’  The  normal  habitat  of  most 

members  of  this  heterogeneous  group  is  the  oral  cavity  and  the  throat. 

Some  nonhemolytic  streptococci  possess  a  group-specific  C  substance  and 
can  be  classified,  together  with  homologous  hemolytic  streptococci,  under 
Lancefield  Groups  A  to  O.  The  majority  of  nonhemolytic  streptococci  are 
designated  as  “viridans.”®  Most  of  these  have  not  yet  been  adequately  de¬ 
fined  for  identification  and  are  tentatively  identified  on  the  basis  of  physio¬ 
logic  characteristics.  Recently  three  species  have  been  more  fully  described, 
and  their  association  with  disease  entities  have  been  elucidated.  They  are 
characterized  serologically  by  their  reactions  with  type-specific  antigens. 

Streptococcus  MG,  an  inhabitant  of  the  normal  mouth  repeatedly  associ¬ 
ated  with  primary  atypical  pneumonia,  has  been  shown  to  elaborate  a  type- 
specific  caj)sular  polysaccharide.'*  It  can  be  identified  by  a  quellung  reaction 
with  s])ecific  MG  antiserum  and  by  a  uni(iue  pattern  in  biochemical  tests. 

Streptococcu.s  sunyiiis,  reported  by  Loewe,  Candel,  and  Eiln'r,"  as  the  non¬ 
hemolytic  strej)tococcus  most  commoidy  recovered  from  145  cases  of  subacute 
bacterial  endocarditis,  has  been  shown  to  be  relatively  homogeneous  in  physio¬ 
logic  tests  ami  antigenic  structure.*®’*'  One  of  the  distinguishing  character¬ 
istics  of  Sir.  sanffuis  is  its  ability  to  synthesize  large  amounts  of  dextran  from 
sucrose.  Loewe,  Plummer,  Niven,  and  Sherman,'*  working  with  (580  isolates 
from  20  healthy  individuals,  found  no  Str.  saiujuis  in  the  thi*oats  of  the  sul)- 
jects.  In  contrast  to  these  results,  llehre'"  studied  50  to  70  isolates  from  each 
of  18  healthy  adults  for  dextran  synthesis.  Twenty-eight  strains  from  D  of 
the  subjects  jn’odueed  abumlant  dextran  and  showetl  biochemical  reactions 
similar  to  tlmse  of  Str.  sa»!/uis.  llehre  and  Neill*  found  9  strains  of  Group  H 
streptococci  which  were  strong  dextran  producers.  Str.  suHfiuis  strains  studie<l 

TIiIh  Htudy  vs'H»  Mupportt-d  by  a  srant  from  the  KiiiK  Knundutlun. 

Keoelved  tor  publieatiun,  Nov.  17,  1952;  revised  by  authors  Dec.  30,  1952. 

*Pre8ent  address:  ITniverslty  of  Alabama  HebOid  of  Dentistry,  Uirminghaiii,  Ala. 
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by  Washburn,  White,  and  Niven^*  were  checked  only  against  streptococcus 
antisera  of  Lancefield  Groups  A  to  G,  so  that  it  is  open  to  conjecture  whether 
any  belonged  to  Group  H. 

Streptococcus  salivarhis,  another  well-defined  viridans  streptococcus,  is  a 
normal  inhabitant  of  the  oral  cavity.  Since  first  described  by  Andrewes  and 
llorder  in  1906,'  it  has  been  reported  as  a  frequent  causative  organism  in  sub¬ 
acute  bacterial  endocarditis.  Since  Sherman,  Niven,  and  Smiley^®  limited  its 
definition  to  those  viridans  streptococci  which  produce  large  mucoid  colonies 
on  5  per  cent  sucrose  agar,  it  has  rarely  been  reported  as  a  pathogen.'^’ 
With  serologic  te.sts,  a  Type  I,  a  Type  II,  and  probably  other  unknown  type- 
specific  antigens  are  found  among  Str.  salivarius. 

In  order  to  compare  our  microorganisms  with  those  described  in  the  oral 
cavity  and  with  tho.se  mentioned  in  reports  on  subacute  bacterial  endocarditis, 
we  used  all  methods  available  for  taxonomic  identification.  Selbie,  Simon,  and 
Robinson®®  and  Solowey"  approached  the  comparison  of  oral  and  cardiac 
streptococci  without  actually  identifying  the  various  species.  They  based 
their  serologic  studies  on  the  type-specific  substances  contained  in  nonhemo¬ 
lytic  .streptococci. 

Selbie,  Simon,  and  Robinson®®  completed  a  serologic  classification  of  96 
strains  from  endocarditis  cases,  103  strains  from  the  throat  and  teeth,  and  10 
from  other  sources.  Anti.sera  were  prepared  against  8  strains  of  streptococci 
from  endocarditis  cases,  including  one  Str.  sanguis  strain,  and  these  were  tested 
by  the  precipitin  technic  again.st  extracts  from  the  209  strains.  These  workers 
concluded  that  nonhemolytic  streptococci  isolated  from  cases  of  subacute  bac¬ 
terial  endocarditis  produced  a  .serologic  pattern  similar  to  those  isolated  from 
the  teeth  and  throats.  Their  findings  were  in  agreement  with  those  of  Solo- 
wey®'  who  charted  the  cro.ss  reactions  between  antisera  and  extracts  from  107 
endocarditis  strains  and  98  strains  from  the  human  throat  and  extracted  teeth. 
These  studies  suggest  a  similarity  between  the  nonhemolytic  streptococci  in 
the  mouth  and  tho.se  isolated  from  the  blood  of  endocarditis  patients.  How¬ 
ever,  Selbie,  Simon,  and  Rol)in.son®®  stated  that  “the  largest  group  in  strepto¬ 
cocci  from  teeth  and  throats  have  less  tendency  to  produce  s.b.e.  than  the 
.streptococci  of  the  other  four  groups.” 

METHODS 

At  the  beginning  of  this  study  serologic  groupings  were  done  in  our  own 
laboi-atory  following  Lancefield ’s  precipitin  technic.®®  Since  the  majority  of 
antisera  became  difficult  to  obtain,  a  large  number  of  the  strains  were  grouped 
at  the  Streptococcus  Laboratory,  Communicable  Disease  Center,  Chamblee, 
Ga.  We  used  streptococcus  MG  antiserum  for  the  quellung  reaction  with  those 
streptococci  which  exhibited  the  biochemical  characteristics  of  streptococcus 
MG.  Specific  antisera  for  Str.  salivarius  and  Str.  sayiguis  could  not  be  obtained. 

Among  the  various  physiologic  tests  reported  for  the  differentiation  of 
aerobic  or  facultatively  anaerobic  streptococci,  we  selected  those  that  gave 
consistent  results  when  tested  against  known  stock  cultures,  Ilemoly.sis  was 
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determined  from  poured  horse  blood  agar  plates.  All  tests  were  matched  with 
appropriate  controls.  The  following  is  a  partial  list  of  references  for  the  pro¬ 
cedure  employed  in  this  study:  Resistance  to  60°  C.  for  30  minutes  (Shattock 
and  Mattick*®),  hydrolysis  of  sodium  hippurate  (Hare  and  Colebrook,®  Coffey 
and  Foley‘),  hydrolysis  of  arginine  (Niven,  Smiley,  and  Sherman^®),  starch 
hydrolysis  (Hodgson,  Heggie,  and  Sutherland”),  liquefaction  of  gelatin  (Mir- 
ick,  Thomas,  Curnen,  and  HorsfalP®),  splitting  of  eseulin  (Mirick.  Thomas, 
Curnen,  and  Horsfall'®),  slime  formation  in  5  per  cent  sucrose  broth  (Niven, 
Kiziuta,  and  White^"),  mucoid  colonies  on  Niven’s  agar  (Niven,  Smiley,  and 
Sherman'®),  and  growth  on  10  per  cent  and  40  per  cent  bile  blood  agar  (Bel¬ 
enky  and  Popow'a^). 

RESULTS 

In  our  studies  of  blood  cultures  taken  immediately  after  extractions  from 
ambulatory  patients  of  Tufts  College  Dental  School,  a  high  number  of  cases 
were  found  positive  for  nonhemolytic  streptococci.  One  hundred  sixty  .strains 
have  been  classified  following  Swift’s  chart.®  Based  on  Sherman’s  work,  the 
entire  genus  Streptococcus  is  divided  into  four  divisions:  (1)  Hemolytic — 
Lancefield  Groups  A,  B,  C,  E,  F,  G,  H,  K,  L,  ;M,  and  O.  (2)  Viridans.  (3) 
Enterococci — Group  1).  (4)  Lactic — Group  N. 

Of  the  total  of  160  .strains*  of  nonhemolytic  streptococci  clas-sified,  47  (29.4 
•  per  cent)  w'ere  found  to  belong  to  Lancefield  Groups  A  to  O.  Thirty-one  of 
these  were  of  Grouj)  K.  Eight  belonged  to  Group  F,  4  to  Group  H,  and  only 
1  or  2  fell  into  each  of  Groups  A.  C,  and  L.  Three  strains  reacted  with  both 
F  and  K  antisera  and  were  tabulated  in  the  group  which  better  fitted  their 
biochemical  reactions.  One  strain  grouj)ing  as  Ij  in  our  laboratory  was  re¬ 
ported  by  the  Streptococcus  Laboratory  as  reacting  with  F,  K,  and  L  antisera. 
No  explanation  for  these  multiple  reactions  was  offered,  but  some  discrepancy 
might  be  expected  in  te.sting  alpha-hemolytic  strains  against  antisera  prepared 
with  beta-hemolytic  strains. 

In  the  viridans  group  the  most  common  species  found  was  Streptococcus 
*  mitis  which  made  up  47.5  i)er  cent  of  the  160  clas.sified  strains.  Difficulty  was 
encountered  in  fitting  the  other  streptococci  into  the  better-defined  species. 
One  strain  was  classified  as  Streptococcus  thermophilus  l)ecause  it  agreed  with 
the  definition  of  this  species  in  all  but  the  fermentation  of  maltose.  Two  strains 
were  classified  as  Streptococcus  equinus,  even  though  one  would  not  grow  at 
45°  C.  and  one  hydrolyzed  sodium  hipi)urate.  Neither  fermenteil  lactose,  both 
gi*ew  on  40  j)er  cent  bile  bloml  agar  and  sjilit  eseulin,  and  neither  produced  any 
reaction  in  litmus  milk  with  2  per  cent  dextrose  added.  Two  strains  were 
classified  as  streptococcus  MG  on  the  basis  of  biochemical  tests  and  a  positive 
quellung  reaction  with  si)eeific  antiserum. 

Five  strains  were  similar  in  many  properties  to  Str.  sanguis.  They  can 
be  classified  only  tentatively,  since  no  specific  antisera  were  available  for 
verification  through  serologic  tolts.  Three  a»lditio!ial  strains  were  si>nilar  to 
Str.  sanguis  in  hydrolyzing  arginine  and  gelling  5  per  cent  sucrose  broth,  but 


*R»‘pro8«>ntative  strains  iiave  bet*n  preservert  by  freese-drylng. 
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differed  in  that  they  fermented  raflfinose  and  did  not  ferment  iiinlin.  In  the 
absence  of  Sir.  sanguis  antiserum  these  3  mi^ht  be  classified  either  as  Sir.  niitis 
or  Sir.  sanguis,  sinee  some  Str.  mitis  strains  also  synthesize  dextran  from  su- 
crose.®* 

Five  strains  were  similar  to  Str.  salivarius.  Although  all  colonies  on  5  per 
cent  sucrose  agar  were  surrounded  by  halos,  they  were  small  and  only  slightly 
mucoid.  The  one  strain  in  our  collection  which  most  resembled  a  typical  Str. 
salivarius  wms  not  included  in  this  group  because  it  reacted  strongly  with 
(rioup  K  antisera.  The  reaction  was  verified  at  the  Streptococcus  Laboratory. 
This  strain  produced  large  mucoid  colonies  on  5  per  cent  sucrose  agar,  pro¬ 
duced  gamma  hemolysis  in  blood  agar,  fermented  inulin,  raflfinose,  and  esculin, 
did  not  ferment  lactose,  and  grew  at  45°  C.  and  on  10  per  cent  bile  blood  agar. 

Among  the  19  strains  listed  as  unidentified,  10  strains  were  fairly  homo¬ 
geneous  in  their  ability  to  resist  60°  C.  for  30  minutes,  and  grow  at  45°  C.  and 
in  2  per  cent  Na('l  broth,  and  in  their  lack  of  growth  on  10  per  cent  bile  blood 
agar.  Of  the  remaining  9,  2  strains  were  similar  to  the  enterococci  in  that 
they  resisted  60°  C.  for  30  minutes,  grew  at  45°  C.,  hydrolyzed  arginine,  and 
grew  on  40  per  cent  bile  blood  agar,  but  differed  in  that  they  reduced  litmus 
only  after  clotting  and  were  unable  to  grow  at  10°  C.  or  in  6.5  per  cent  NaCl 
broth.  Three  strains  hydrolyzed  arginine  and  grew'  on  40  per  cent  bile  blood 
agar,  but  did  not  grow  at  45°  C.  and  produced  no  quellung  reaction  with 
streptococcus  MG  antisera.  One  strain  consistently  withstood  60°  C.  for  30 
minutes,  but  did  not  grow  at  45°  C.  or  on  10  per  cent  bile  blood  agar.  The 
remaining  3  strains  were  similar  to  Str.  mitis  except  for  the  fermentation  of 
inulin. 


DISCUSSION 

Since  Burket  and  Burn®  have  shown  that  bacteria  from  the  oral  cavity 
may  enter  the  blood  stream  during  dental  extractions,  we  might  expect  that 
at  least  part  of  the  streptococci  classified  in  our  study  had  their  origin  in  the 
oral  cavity. 

Among  the  streptococci  in  the  mouth  and  throat,  Str.  salivarius  and  Str. 
mitis  are  the  mo.st  commonly  reported.  Sherman,  Niven,  and  Smiley*®  studied 
331  cultures  of  nonhemolytic  streptococci  isolated  from  the  throats  of  normal 
pemms  and  identified  184  strains  as  Str.  salivarius  and  147  strains  as  Str.  mitis. 
Ilehre’®  in  studying  1,096  isolates  from  cultures  of  normal  throats  found  296 
levan  producers  of  which  20  repi*esentative  strains  were  typical  of  Str.  salivarius. 
It  would  appear  from  these  two  papei's  that  Str.  salivanus,  even  under  its 
stricter  definition,  is  still  one  of  the  more  common  nonhemolytic  stix'ptwtH'ci. 
It  is  surprising,  then,  that  we  found  such  a  small  numl)er  of  Str.  salivarius  in 
contrast  to  the  large  numlier  of  Str.  mitis.  Mast  of  the  remaining  species  that 
we  have  identified  have  been  reported  to  occur  in  the  mouth,  but  their  average 
di.stribution  among  the  oral  flora  is  not  known. 

The  major  studies  on  the  species  of  streptococci  recovered  from  the  blooil 
of  patients  with  subacute  bacterial  endocanlitis  are  listed  in  Table  11.  Str. 
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mitis  has  been  isolated  in  about  23  per  cent  of  the  eases.  The  organism  has 
been  found  twice  as  often  in  our  l)actereniia  study,  but  it  constitutes  a  group 
which  is  too  heterogeneous  to  be  used  as  a  l)asis  for  comparison.  The  most 
homogeneous  gi-oup  of  viridans  streptococci,  Str.  salivarius,  has  been  mentioned 
as  causative  agent  in  9  per  cent  of  the  cases,  but  not  all  investigators  followed 
Sherman’s  definition  of  the  species  and,  furthermore,  not  all  of  the  strains  were 
isolated  from  the  blood  of  the  patients.'* *'  The  only  well-defined  organism  for 
which  comi)arative  data  are  available  is  Str.  sanguis.  It  has  been  identified 
in  the  blood  of  44  per  cent  of  32()  j)atients  with  subacute  bacterial  endocarditis, 
while  we  could  identify  only  a  small  number  of  strains  in  our  bacteremia 
studies,  and  it  probably  occuis  infrequently  in  the  oral  cavity.  These  facts 
may  helj)  to  explain  why  tooth  extraction,  the  most  universal  surgical  inter¬ 
vention,  is  not  followed  by  infective  heart  disease  more  often  (Robinson,  Kraus. 
Lazansky,  Wheeler,  Oordon,  and  Johnson^'*). 


Tabi.k  II 

Nonhkmoi.ytjc  Streptococci  Isolated  From  Scbaccte  Bacterial  Enimicarditis  as  Reported 

BY  Variocs  Investigators 


INVESTIGATOR 

1  TOTAL 

1. STRAINS 

LANCEKIEI.D 

GROl’PS 

D  1 OTHER 

MITIS 

SALI- 

VARirs 

VIRIDANS 

SAN- 

GI'IS  BOVIS 

EQITI- 

NTS 

CNCLAS- 

SIFIED 

Foley'> 

.14 

19 

K-l 

.1 

6 

5 

V'arious  sourres 

Loewe,  Candel,  and  Eiberi< 

14.^ 

6 

« 

2.1 

1 

85 

1.1 

17 

Jewish  Hospital,  Brooklyn 

MacNeal  and  Blevnnsis 

.11 

6 

« 

13 

.1 

7 

2 

MoraniT 

20 

5 

« 

12 

3 

St.  Louis  and  other  cities 

Niven  and  Whitezi 

11.1 

5 

B  4 

4.1 

42 

12 

4 

Cornell  University 

G-1 

Schneier.son24 

.14 

2 

* 

2 

9 

21 

Mt.  Sinai  Hospital,  N.Y.C. 

Tumulty  and  McGeheess 

31 

2 

* 

7 

9 

2 

11 

.Tohns  Houkins 

*No  (lata  other  than  Group  D. 

Our  classification  results  were  com])ared  with  the  clinical  data  in  an  at- 
temjit  to  answer  three  questions:  (1)  Is  streptococcemia  caused  more  often 
by  single  strains  or  by  several  different  strains?  (2)  Is  the  blood  of  patients 
more  likely  to  harbor  rejieatedly  the  same  strains  of  strejitococei  or  different 
strains?  (3)  Does  the  species  recovered  bear  any  likely  relationship  to  the 
medical  history  of  the  jiatient? 

The  160  classified  strains  were  cultured  from  the  blood  of  78  jiatients 
following  94  operations.  The  majority  of  bacteremia  (Table  III)  seemed  to 
be  caused  by  single  strains  of  streptococci.  However,  this  majority  becomes 
insignificant  if  we  consider  how  easy  it  is  to  overlook  different  strains  whose 
colony  forms  are  indistinguishable.  Therefore,  we  may  assume  that  there  is 
no  predominance  of  single-strain  bacteremia. 

Sixty-five  patients  were  operated  on  once,  while  13  jiatients  underwent 
2  to  4  operations  accompanied  by  bacteremia.  From  10  of  these  latter  pa¬ 
tients,  32  strains  were  r(*cover(‘d  following  21  operations.  Only  from  the  re- 
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maining  3  patients  were  identical  strains  obtained  more  than  once.  Even 
among  these  patients  the  occurrence  of  identical  strains  follow'ed  a  chance 
pattern.  P’or  example,  one  patient  showed  bacteremia  after  4  different  opera¬ 
tions.  If  we  assign  a  letter  of  the  alphabet  to  each  strain  identified,  the  4  bac¬ 
teremia  contained  ABC,  AD,  B,  and  E  strains  respectively.  From  this  it  seems 
safe  to  infer  that  specific  streptococcal  strains  in  bacteremia  of  dental  origin 
are  not  characteristic  for  the  individual  patient. 


Table  III 

The  Frequency  With  Which  One  or  More  Strains  of  Streptococci  Were  Detected  in  the 
Blood  op  Seventy-Eight  Patients  Following  Extraction  of  Teeth 


NUMBER  OF  STRAINS 

1  NUMBER  OF  OPERATIONS  | 

TOTAL  STR-\INS 

1 

53 

53 

2 

23 

46 

3 

12 

36 

4 

5 

20 

5 

1 

5 

Total 

94 

160 

Medical  histories  were  taken  with  special  emphasis  on  .joint  and  heart 
disease  and  on  recent  bacterial  infection.  In  addition  to  this,  a  record  was 
kept  of  antibiotic  medication  preceding  the  operations.  There  seemed  to  be 
a  random  distribution  of  species  of  streptococci  with  any  of  the  categories 
investigated. 

SUMMARY 

One  hundred  sixty  strains  of  aerobic  nonhemolytic  streptococci,  isolated 
from  the  blood  of  patients  after  dental  extractions,  were  classified  by  sero¬ 
logic  and  physiologic  tests.  Forty-seven  strains  were  members  of  Laneefield 
(iroups  A,  C,  F,  K,  and  L.  Of  the  remaining  strains.  94  were  identified  as 
viridans  and  19  could  not  be  classified. 

There  is  little  doubt  that  all  of  the  species  recovered  occur  in  the  oral 
cavity.  The  present  knowledge  of  their  proportional  distribution  in  the  mouth 
is  too  scanty  to  attempt  a  comparison  with  their  representation  in  blood  cul¬ 
tures.  Although  Streptococcus  salivarius  is  one  of  the  more  common  members 
of  the  oral  flora,  we  found  only  a  small  number  in  our  collection.  Streptococcus 
sanguis  has  been  isolated  from  a  high  percentage  of  cases,  of  subacute  bacterial 
endocarditis,  yet  we  have  identified  few  in  our  bacteremia  studies.  Dn  the 
strength  of  the  data  available  we  may  conclude  that  a  few  of  the  streptococci 
recovered  from  bacteremia  of  dental  origin  are  potential  pnalucers  of  subacute 
bacterial  endocarditis. 

Streptocoecemia  was  frequently  caused  by  2  or  more  different  strains  of 
organisms.  When  streptococci  were  recovered  repeatedly  from  blood  samples 
of  the  same  patient,  the  strains  were  rarely  identical.  The  species  of  strepto¬ 
cocci  recovered  did  not  show  any  relationship  to  the  medical  history  of  the 
patient. 

We  wish  to  thank  Dr.  F.  L.  Horsfall,  Jr.,  for  a  strain  of  streptococcus  MG  and  the 
specific  ajitiserum.  Dr.  H.  W.  Lyall  of  the  New  York  Department  of  Health  for  j»art  of 
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the  grouping  antisera,  and  Dr.  K.  L.  Updyke  of  the  Communicable  Disease  Center  for  the 
grouping  of  many  strains.  We  wish  to  express  our  appreciation  to  Drs.  R.  C,  Lancefield, 

H.  W.  Seeley,  and  J.  M.  Sherman  for  providing  us  with  a  complete  series  of  known  strains 
and  for  giving  freely  of  their  advice. 
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THE  TEMPOROMANDIBULAR  JOINT  IN  VITAMIN  C  DEFICIENCY 

BARNET  M.  LEVY  AND  ROBERT  J.  GORLIN* 

Columbia  University,  S<^iool  of  Dental  and  Oral  Surgery,  New  York,  N.  T. 

The  effects  of  vitamin  C  deficiency  on  the  teeth,  the  long  bones,  and  the 
costochondral  junction  are  well  known.  There  are  no  published  reports, 
however,  describing  the  changes  in  the  mandibular  condyle  of  animals  deficient 
in  vitamin  C.  The  purpose  of  this  article  is  to  describe  the  histologic  changes 
in  the  mandibular  condyle  of  scorbutic  guinea  pigs. 

METHOD 

Twelve  young  guinea  pigs,  each  weighing  200  to  300  grams,  were  placed 
on  a  vitamin  C-free  diet.  They  were  killed  after  two,  three,  and  four  weeks  on 
the  deficient  diet.  A  few  received  injections  of  ascorbic  acid  after  three  weeks 
on  the  diet,  and  were  killed  three  days  later.  The  heads  were  removed,  fixed 
in  formalin,  and  decalcified  by  the  formic  acid-sodium  citrate  method.  Block 
.sections  of  the  mandibular  joint  were  removed,  and  serial  sections  for  histologic 
study  were  prepared. 

NORMAL  HISTOLOOY  OF  THE  MANDIBULAR  .JOINT  OF  THE  (UUNEA  PIG 

The  condylar  head  is  separated  from  the  fossa  by  a  fibrocartilage  disc, 
which  is  covered  on  both  sides  by  a  single  layer  of  synovial  cells.  The  condyle 
is  similarly  covered  by  a  synovial  epithelium,  under  which  is  a  thin  fibrous  layer. 
Beneath  this  layer  is  a  zone  of  undifferentiated  cells,  which  look  like  condensed 
mesenchyme  and  which  we  have  called  precartilage.  This  is  demarcated  from 
the  zone  of  more  differentiated  cartilage  cells  which  lies  directly  beneath  it. 
A  zone  of  hypertrophic  cartilage  cells  extends  evenly  into  the  marrow  cavity. 
There  are  many  spicules  of  bone  containing  unresorbed  calcified  cartilage  matrix 
material  covered  by  plump  osteobla.sts  in  the  marrow  cavity.  Between  the  bony 
spicules  a  well-vascularized  cellular  marrow  extends  to  the  zone  of  erosion. 
Osteoclasts  are  present  at  the  lateral  portions  of  the  head  of  the  condyle,  at 
the  junction  of  the  cartilage  with  the  bone,  and  occasionally  at  the  zone  of 
erosion  ( Fig.  1 ) . 

HISTOLOGY  OF  THE  MANDIBULAR  JOINT  OF  THE  SCORBUTIC  GUINEA  PIG 

After  two  weeks  on  the  vitamin  C-deficient  diet  tliere  is  an  increase  in  the 
number  of  osteoclasts  in  the  zone  of  erosion.  In  the  subchondral  area  there  are 
numerous  fibroblast-like  cells  replacing  the  hematopoietic  cells.  Minimal  hemor¬ 
rhage  into  the  marrow  cavity  is  seen  (Fig.  2). 

After  three  weeks  on  the  deficient  diet  there  is  complete  cessation  of  bone 
formation.  At  the  zone  of  erosion,  the  cartilaginous  matrix  is  calcified.  This 
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cartilage  is  separated  from  the  marrow  by  an  acidophilic  structureless  material. 
The  cartilage  is  irregular,  and  there  are  numerous  fractures  of  the  calcified 
matrix  material  lying  in  disarray  in  the  immediate  subchondral  area.  The 
marrow  in  this  area  is  replaced  by  connective  tissue  cells.  There  is  a  reduction 
in  the  amount  of  hematopoietic  marrow  throughout  the  ramus,  with  large  num¬ 
bers  of  fibroblast-like  cells  replacing  it.  In  the  marrow  spaces  are  numerous 
fractured  spicules  of  bone  surrounded  by  focal  accumulations  of  multinucleated 

•  Fig.  1. 


Fig.  2. 

Fig.  1. — Photomicrograph  of  contlyle  of  normal  control  guinea  pig. 

Fig.  2. — Photomicrograph  of  comlyle  of  guinea  pig  maintained  on  ascorbic  acid-deflcient 
diet  for  two  weeks. 
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Kig.  3. — Phutuiiiicrugiatili  of  conilyle  of  guinea  pig  niaintaineil  on  ascorbic  ucid-deflcient 
diet  for  three  weeks. 

Fig.  4. — Photomicrograph  of  ramus  of  mandible  of  deflcient  guinea  pig  after  three  days 
of  refeeding  normal  diet. 
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oste(K*lasts.  TIu*  lateral  widtii  of  the  ramus  is  redueed  (Fif?.  li).  On  both  sides  of 
the  meniseus  one  finds  an  aei<io])hilie  amorphous  material,  as  well  as  an  oeeasional 
red  bUmd  eell  or  lymphoeyte. 

Another  eonspienons  ehanjje  is  the  edema  of  the  mnsele  and  periosteum. 
The  musele  bundles  are  loosely  jrrouped,  and  the  individual  fibers  of  the  con¬ 
nective  tissue  are  separated  from  each  other.  There  are  small  hemorrhajies 
between  the  muscle  bundles,  onto  and  beneath  the  perio.steum,  and  into  the 
marrow  cavity.  There  is  an  occasional  maerophafre  containiii}?  bl(M)d  pifjment 
in  the  edematous  periosteum. 

After  four  weeks  on  the  vitamin  C-free  diet,  all  of  the  previously  mentioned 
changes  are  accentuated  further.  The  edema  of  the  periosteal  eonnective  tissue 
is  so  marked  that  it  resembles  mesenehyme.  The  subperio.steal  hemorrhage  is 
undergoing  further  resolution,  as  shown  by  the  hiking  of  red  blood  eells  and  the 
abundance  of  macrophages.  There  is  now  frank  hemorrhage  into  the  temporo¬ 
mandibular  joint. 

Three  days  following  a.scorbic  acid  therajiy  there  is  reduction  of  the  edema 
fluid.  Tremendous  regrowth  of  osteophytic  bone  subperiosteally  has  increased 
the  lateral  ramus  width  at  least  threefold.  Many  of  the  osteophytes  re.semble 
cartilage,  especially  at  the  periosteal  margin  (Fig.  4).  There  is  gradual  resolu¬ 
tion  of  the  pink-staining  structureless  material  in  the  subchondi*al  area.  The 
fractures  that  occurred  at  the  cartilage-shaft  junction  are  being  repaired  by  a 
large  callus  formation. 

SUMMARY 

The  histologic  changes  in  the  mandibular  condyle  of  animals  maintained  on 
vitamin  C-deficient  diets  are  described.  They  are  consistent  with  those  described 
for  other  bones  of  scorbutic  animals. 


A  TEST  FOR  THE  PURITY  OF  POWDERED  ENAMEL 
WILLIAM  E,  HUTTON 

University  of  California  College  of  Dentistry,  San  Francisco,  Calif. 

IN  A  study  of  the  purity  of  samples  of  powdered  enamel,  it  was  observed 
that  it  is  difficult  to  distinguish  small  fragments  of  dentin  from  enamel. 
In  collateral  studies  it  was  observed  that,  while  mature  human  enamel  is 
scarcely  affected  l)y  the  Hotehkiss-MacManus  periodic  acid-leucofuchsin 
method,^  dentin  takes  on  an  intense  red  as  a  result  of  this  stain.  This  pro¬ 
cedure,  suitably  modified,  should  be  useful  in  detecting  contaminating  dentin 
in  the  powdered  enamel,  and  an  account  of  such  a  method  is  presented  in  this 
pai)er. 

METHOD 

Samples  of  powdered  enamel  were  immersed  in  0.5  per  cent  HIO4  •  ILO 
for  three  minutes  and  were  centrifuged  for  one  minute  at  3,000  r.p.m.  in  a 
Servall  type  XL  angle  centrifuge.  The  supernatant  fluid  was  decanted  and 
the  enamel  was  washed  once  with  distilled  water  followed  by  centrifugation 
and  decantation.  The  samples  then  were  exposed  for  thirteen  minutes  to 
leucofuehsin  ])repared  by  the  method  described  by  Lillie.^  The  enamel  then 
was  spun  down  again,  and  three  washings  in  0.5  per  cent  sodium  meta  bisulfite 
in  O.IN  IK'l  followed  with  intervening  centrifugations.  As  a  final  step,  the 
sulfurous  acid  was  removed  with  a  distilled  water  rinse  followed  again  by  cen¬ 
trifugation.  The  material  remaining  could  be  observed  under  a  dissecting 
microscope. 

Since  some  regions  of  the  enamel  were  stained,  if  somewhat  faintly,  by 
the  reagents,  only  those  fragments  which  are  clearly  dentin  should  be  counted 
as  contaminating  material  when  particle  counts  are  made.  Control  tests,  in 
which  i)ure  dentin  is  used,  are  informative. 

RESULTS 

Dentin  fragments  are  stained  a  deep  red,  and  the  characteristic  micro¬ 
scopic  appearance  of  these  fragments  is  emphasized  by  the  red  color.  As  a 
result  of  the  strongly  acid  bisulfite  rin.ses,  as  much  as  three-fourths  of  the 
enamel  is  dissolved.  This  amounts  to  a  rather  great  concentration  of  the  den¬ 
tin  and  considerably  increases  the  likelihood  of  the  detection  of  contaminating 
material.  The  rate  at  which  particle  counts  may  be  carried  out  can  be  in¬ 
creased  materially.  It  is  conceivable  that  this  method  may  have  utility  in 
connection  with  the  Manly-IIodge®  flotation  method  of  preparing  enamel, 
especially  where  sample  purity  is  a  critical  issue. 

.Supporte<i  in  part  by  a  grant  from  th«  Sugar  Researcii  Foundation. 

Received  for  publication,  Nov.  19,  1962. 
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SUMMARY 

Application  of  the  Hotchkiss-MacManus  periodic  acid-leiicofuchsin  stain 
to  powdered  enamel  samples  permits  ready  detection  of  contaminating  dentin 
fragments.  The  dentin  is  stained  a  deep  red  by  this  method,  and  much  of  the 
enamel  is  dissolved  in  acid.  This  results  not  only  in  coloration,  but  also  in 
considerable  concentration  of  the  dentin. 
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Erratum 

In  the  article  by  Harold  S.  Fleming  entitled  “Effect  of  Certain  Concentra¬ 
tions  of  Fluoride  on  Enamel  and  Dentin  as  Formed  in  Transplants  of  Tooth 
(terms  and  Related  Studies”  which  appeared  in  the  August  issue  of  the 
Journal,  the  first  line  of  the  last  paragraph  on  page  470  should  begin,  “Ten 
dba  mice  used  16  ounces  or  approximately  500  c.c.  of  water  .  .  .”  instead  of 
1,250  c.c.  On  page  482  the  ninth  line  should  end,  “fluoride  ion  when”  instead 
of  “fluoride  on  ion  when.”  The  thirteenth  and  fourteenth  lines  of  paragraph  4 
on  the  same  page  should  read,  “.  ,  .  and  many  of  the  step-wise  actions  .  .  .”  in¬ 
stead  of  “step-wise  of  the  many  actions.” 


INTERNATIONAL  ASSOCIATION  FOR  DENTAL  RESEARCH 

Proceedings  of  the  Thirty-First  General  ^Meeting 
Philadelphia,  Pa. 

March  20,  21,  22,  1953 

Compiled  by  Hamilton  B.  G.  Robinson,*  Editor,  College  of  Dentistry, 


Ohio  State  University,  Columbus,  Ohio 

I.  General  Information  __________________  028 

ir.  President’s  Address,  Francis  A.  Arnold,  Jr.  (National  Institute  of  Dental 

Fesiarch)  _____________________  (528 

III.  Index  of  participants  and  sequence  numbers  for  abstracts  _______  632 

IV.  Abstracts  of  papers  read  in  General  Meeting  sessions;  Abstracts  1-145  _  _  _  _  633 

V.  Abstracts  of  papers  presented  by  title;  Abstracts  146-187  _______  693 

VI.  Abstracts  of  papers  read  in  Materials  Group  sessions;  Abstracts  188-212  _  _  _  709 

VII.  Executive  Proceedings  __________________  71 6 

VI  IT.  Constitutional  Amendments  _________________  720 

IX.  Index  of  newly  elected  officers  and  members  ___________721 


I.  General  Inform.\tion 

The  Thirty-First  General  fleeting  was  held  in  eight  general  sessions,  four 
of  whieh  w'ere  presented  in  two  sections  each.  At  these  general  meetings  a 
total  of  145  papers  were  presented,  and  41  were  read  by  title.  The  Materials 
Group  coordinated  its  meeting  with  the  General  Meeting  and  heard  25  papers  at 
four  sessions.!  At  the  closing  executive  meeting  Dr.  John  J.  Salley  of  the  Uni¬ 
versity  of  Rochester  received  the  first  Novice  Award  and  Dr.  Francis  A.  Arnold, 
Jr.,  delivered  his  presidential  address.  Council  meetings  and  the  Board  of 
Editors  meeting  were  held  during  the  General  fleeting.  The  meetings  of  the 
International  Association  for  Dental  Research  were  attended  by  229  members 
and  352  registered  guests. 

II.  President’s  Address:  Trends  in  Research 
Francis  A.  Arnold,  Jr. 

National  Institute  of  Dental  Research,  liethesda,  Md. 

Since  the  beginning  of  this  Association,  some  three  decades  ago,  the 
incoming  president  has  been  privileged  to  address  the  membership  at  his 
inauguration.  Some  of  those  speeches  will  endure  through  the  years  as  models 
of  erudition  and  as  statements  of  dental  research  accomplishments.  In  the 
last  tw'o  years,  however,  your  program  committee  has  wisely  jilanned  to 
bestow  the  additional  virtue  of  brevity  on  the  inaugural  address,  so  that  as 
much  time  as  possible  can  be  allotted  to  the  more  imiiortant  scientific  sessions 
of  our  annual  meeting.  It  is  this  fact — namely,  the  realization  that  the 
philosophical  has  its  place,  but  that  it  must  follow  and  derive  from  the 
experimental — that  furnishes  me  with  the  text  of  this  address  on  “Trends  in 
Dental  Research.” 

•The  editor  was  generously  a.ssisted  in  the  preparation  of  these  proceedings  by  the 
secretary.  Dr.  Bldward  H.  Hatton,  and  by  the  assistant  secretary.  Dr.  Dan  Y.  Burrill. 

tA  new  Innovation  was  an  early  Sunday  morning  session  at  which  Dr.  Joseph  Volker 
spoke  on  “Science  and  Religion.” 
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Nunuier  >  , 

1  wish  first  to  express  my  gratitude  for  the  honor  you  have  bestowed  ui>oii 
me.  I  can  readily  remember  the  oecasion,  almost  twenty  years  ago,  when  I 
attended  my  first  meeting  of  this  Association.  I  deemed  it  an  honor  then  to 
be  able  to  participate  in  the  proceedings  of  that  meeting,  and  each  succeeding 
meeting  has  rekindled  that  feeling.  So,  today,  1  can  assure  you  that  I 
aiipreciate  the  opportunity  and  the  responsibility  of  assisting  in  guiding  dur¬ 
ing  the  coming  year  the  destinies  of  the  International  Association  for  Dental 
Kesearch. 

Coincidentally  with  assuming  new  responsibilities  as  president  of  this 
Association,  1  have  had  the  good  fortune  to  assume  the  responsibilities  of 
another  office  whose  objectives  are  closely  allied  with  those  of  this  organiza¬ 
tion.  I  have  just  this  month  become  director  of  the  Public  Health  Service’s 
National  Institute  of  Dental  Research.  The  assumption  of  these  two  positions 
of  trust  has  caused  me  to  take  stock  of  myself  and  to  reassess  the  activities  in 
the  field  of  dental  research.  I  do  not  have  the  temerity  to  predict  the  future 
course  of  dental  research,  but  a  review  of  the  past  history  of  this  Association 
and  the  activities  of  its  members  presents  certain  clear  guidelines  which  have 
marked  the  gradual  evolvement  of  our  present-day  research  patterns  and  may 
be  useful  indications  of  what  can  be  expected  in  the  future. 

Anyone  attempting  even  a  cursory  review  of  the  dental  research  literature 
of  the  past  thirty  years  (as  reflected  largely  in  the  pages  of  our  own  Journal) 
must  surely  be  impressed  with  the  changes  that  have  occurred  in  this  field. 
While  many  of  the  problems  are  unchanged,  to  me  it  is  most  significant  that 
our  approaches  to  these  problems  have  undergone  major  reorientation  as 
have,  indeed,  our  attitudes  toward  research  in  general. 

In  the  early  issues  of  the  Journal,  considerable  space  was  allocated  to 
philosophical  discussions  of  the  purpose  and  aims  of  the  Journal  and  later  of 
the  Association.  The  scientific  reports,  which  comprised  only  a  portion  of 
each  publication,  were  usually  scholarly  dissertations  on  a  broad  subject  of 
fairly  general  interest.  It  was  editorial  policy,  or  common  practice  of  the 
contributing  group,  to  include  rather  lengthy  discussions  of  the  published 
manuscript.  This  practice  continued  throughout  the  first  decade  of  publica¬ 
tion. 

In  contrasting  such  papers  with  the  type  of  material  published  today, 
one  gets  the  impression  that  many  of  the  early  contributions  were  deliberately 
chosen  for  their  inspirational  and  educational  value.  A  large  number  of 
“research”  papers  were  in  the  nature  of  reviews  of  specific  subjects,  and  most 
of  them  closed  wdth  an  exhortation  to  the  researcher  and  clinician  to  look 
more  carefully  and  critically  into  the  problems  of  dental  research.  Consider¬ 
ing  the  status  of  dental  research  at  that  time,  the  desirability  of  such  publica¬ 
tions  can  welt  be  recognized.  Very  few'  of  the  practicing  dentists  had  the 
lienefit  of  basic  training  in  the  scientific  aspects  of  their  profession  and,  for 
example,  the  1930  edition  of  American  Men  of  Science  listed  only  five  dentists 
as  research  scientists.  It  is  encouraging  to  note  that  the  1950  edition  lists 
almost  200  names  from  this  Association  alone. 

In  the  very  first  volume  of  the  Journal  there  appears  an  article  in  which 
the  authors  express  this  teaching  philosophy.  Drs.  Lederur  and  Riethmueller 
in  concluding  an  article  devoted  principally  to  case  reports  on  oral  tumors 
said,  “It  is  our  hope  that  this  contribution  will  help  to  stimulate  closer 
attention,  on  the  part  of  the  general  practitioner,  to  early  recognition  of  neo¬ 
plasms  and  that  it  will  discourage  haphazard  and  temporizing  attempts  at 
operation,  which  have  caused  many  a  patient  to  seek  surgical  aid  too  late.” 

Another  factor  which  may  have  contributed  to  the  difference  in  the 
type  of  research  report  appearing  at  present,  as  compared  to  thirty  years 
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ago,  is  the  change  in  research  itself.  Much  of  the  dental  research  at  that 
time  seems  to  have  been  conducted  with  a  definite  application  in  mind,  as, 
for  example,  the  improvement  of  treatment  materials,  procedures,  and 
technics.  As  important  as  such  developmental  .studies  may  have  been,  their 
results  seldom  produce  the  type  of  basic  evidence  essential  to  a  full  under¬ 
standing  of  the  underlying  biologic  problem — namely,  the  disease  itself. 

It  is  true  that  in  addition  to  the  developmental  type  of  research,  there 
was  a  good  deal  of  work  going  on  three  or  four  decades  ago  in  the  study  both 
of  the  basic  structure  and  properties  of  normal  oral  tissues,  and  of  the  under¬ 
lying  causes  of  oral  pathologies.  Again,  when  one  looks  over  the  reports  of 
these  researches,  he  notes  evidence  of  a  specifically  planned  approach.  It 
seems  to  me  that  we  had  a  situation  analogous  to  that  found  in  the  related 
sciences  of  medicine,  chemistry,  and  bacteriology  when  a  few  outstanding 
workers  dominated  each  field  of  endeavor.  It  was  an  era  of  concepts  and 
schools  of  thought,  and  mo.st  of  the  research  effort  was  directed  at  proving  or 
disproving  current  hypotheses.  Today,  w^e  have  more  or  less  broken  away 
from  this  philosophy,  and  we  concern  ourselves  with  establishing  fundamental 
facts  about  biologic  phenomena.  Research  planning  is  no  longer  predicated 
on  the  testing  of  previously  established  postulates.  It  is,  instead,  motivated 
by  the  desire  for  basic  knowledge,  which,  when  amassed  in  sufficient  quantity, 
will  lead  plainly  and  precisely  to  the  solution  of  the  existing  problems. 

All  of  this  has  been  most  succinctly  expressed  by  Dr.  Irving  Langmuir,  a 
Nobel  Prize  winner  in  chemistry,  who  said,  “Only  a  small  part  of  scientific 
progress  has  resulted  from  a  planned  search  for  specific  objectives.  A  much 
more  important  part  has  been  made  possible  by  the  freedom  of  the  scientist 
to  follow  his  owui  curiosity  in  search  of  truth.”  Many  of  you  who  have 
visited  the  Dental  Institute  in  Bethesda  may  have  seen  this  quotation  hanging 
on  the  wall  in  Dr.  Trendley  Dean’s  office.  It  has  come  to  be  our  motto,  and 
we  will  continue  to  live  by  it. 

Today,  as  the  horizons  in  dental  research  are  growing  broader,  the 
activities  are  growing  sharper  w'ith  the  realization  of  the  need  for  highly 
specialized  knowledge  in  the  many  different  aspects  of  the  oral  disease 
problem.  For  example,  w^e  can  no  longer  debate  ^Miller’s  chemico-parasitic 
theory  of  dental  caries  as  such  without  unraveling  the  complex  interrelation¬ 
ships  of  the  oral  microflora.  We  no  longer  consider  these  organisms  from  the 
standpoint  of  the  good  or  harm  they  may  do  to  the  host,  but  rather  how  they 
are  affected  by  the  activities  of  all  other  microorganisms  in  their  environ¬ 
ment.  Again,  in  the  implication  of  specific  organisms  in  the  etiology  of 
dental  caries,  we  must  realize  that  bacteriology  as  an  exact  science  demands 
a  full  knowledge  of  the  components  and  activities  of  the  entire  oral  flora  as 
essential  in  any  attempt  to  demon.strate  such  a  relationship.  In  considering 
the  etiologic  role  of  a  specific  organism,  attention  must  also  be  given  to  the 
manner  in  which  all  of  the  other  members  of  the  oral  environment  influence 
its  internal  and  external  activities.  We  no  longer  deal  only  in  classical 
bacteriology,  but  go  further  into  such  matters  as  the  chemical  functioning, 
molecular  composition,  and  physiologic  activities  of  the  bacterial  cells  them¬ 
selves. 

At  present,  we  are  not  so  much  concerned  whether  or  not  any  single 
bacterium  or  group  of  bacteria  is  responsible  for  periodontal  disease ;  we  have 
more  or  less  conceded  that  infection  as  an  etiologic  factor  is  secondary  to 
some  noninfective  factor.  If  this  be  true,  it  is  nece.ssary  to  learn  more  about 
the  fundamental  processes  that  govern  the  activities  of  living  tissue  cells. 
It  becomes  essential  that  we  know  about  the  processes  going  on  within  the 
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cell  itself,  and  that  we  determine  the  physical  and  chemical  basis  on  which 
its  normal  functions  depend.  Many  new  technics  are  appearing  for  such 
investigations.  Dental  research  must  assimilate  and  exploit  these  current 
developments  in  biochemistry,  histochemistry,  enzyme  chemistry,  and  cellular 
physiology. 

During  the  past  decade  we  have  seen  notable  advances  in  instrumentation 
and  analytic  technics.  The  newer  microchemical  methods  have  been  adapted 
to  studies  of  the  components  of  saliva.  We  now  have  the  flame  photometer 
for  making  rapid  and  highly  accurate  chemical  analyses.  The  newer  methods 
for  amino  acid  assay  of  proteins,  as  adapted  for  analysis  of  the  organic 
fraction  of  the  enamel  and  dentin,  offer  the  opportunity  to  learn  much  more 
about  the  ultimate  composition  and  properties  of  those  tissues.  In  addition, 
this  latter  approach  as  applied  to  other  problems  should  in  the  near  future 
extend  our  knowledge  regarding  the  importance  of  dietary  factors  beyond 
the  carbohydrates,  minerals,  and  vitamins. 

As  we  look  to  the  future  we  can  predict  that  in  order  to  understand  and 
explain  even  the  most  common  of  dental  diseases,  dental  caries,  it  is  of 
utmost  importance  that  we  develop  a  much  more  detailed  knowledge  of  the 
structure  of  the  tooth  itself.  After  nearly  a  century  of  microscopic  investiga¬ 
tion,  there  is  still  not  a  clear  picture  of  the  crystalline  or  the  organic  com- 
))onents  of  the  enamel  and  dentin.  With  the  advent  of  specialized  tools,  such 
as  the  electron  microscope,  rapid  strides  should  be  made  toward  a  better 
understanding  of  this  problem. 

There  can  be  little  doubt  that  radioisotopes  will  play  an  increasingly 
important  role  among  the  tools  now  available  to  the  investigator  in  dental 
science.  Already  researchers  using  these  tools  have  contributed  significant 
advances  to  our  knowledge.  For  example,  one  notes  the  studies  concerned 
with  enamel  permeability,  calcification,  and  mineral  exchange.  Fortunately, 
some  of  the  isotopes  which  lend  themselves  most  readily  to  application  in 
biologic  investigation  are  among  those  of  greatest  interest  to  the  dental  re¬ 
search  worker. 

Although  research  in  the  physical  sciences  has  proceeded  at  a  faster  rate 
than  has  research  in  oral  diseases,  we  are  now  in  a  position  to  apply  newer 
methodology  in  our  field  of  endeavor  and  should  make  every  effort  to  do  so. 

In  summary,  I  can  do  no  better  than  repeat  the  words  of  Dr.  Vannevar 
Rush  from  one  of  his  recent  publications :  “All  this  gives  zest  to  our  endeavor. 
It  makes  the  study  of  man  by  man  the  most  challenging  problem  that  man 
can  conceive.'  There  will  be  many  researchers,  many  papers,  many  lives  lived, 
before  there  can  emerge  that  integrated,  complete  understanding  which  alone 
can  form  a  sound  and  adequate  scientific  base  for  the  profession  of  medicine. 
And  in  the  meantime  we  pursue  individual  paths,  which  continually  diverge, 
which  become  daily  more  specialized;  and  there  is  danger  that  the  pioneers 
on  the  boundary  of  knowledge  will  completely  lose  touch  with  one  another, 
that  we  shall  learn  more  and  more  about  less  and  less,  and  that  the  grand 
design  may  be  completely  obscured  by  the  inconsequential  detail  which  we 
pile  up  before  it.” 

Personally,  I  can  fully  agree  with  Dr.  Bush  when  he  says  he  has  no  solu¬ 
tion  for  the  quandary  in  which  we  find  ourselves.  I  do  believe,  however, 
that  the  primary  objective  of  organizations  such  as  ours  should  be  to  meet 
the  problems  resulting  from  this  specialization.  It  is  for  the  very  purpose  of 
communication  and  education  that  we  have  just  been  assembled  in  this  meet¬ 
ing  of  our  International  Association,  where  personal  contacts  among  scientists 
are  afforded.  In  addition,  our  publications  serve  to  disseminate  the  latest 
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scientific  findings.  These  two  methods  have  been  the  traditional  ways  for 
scientific  interchange,  they  have  proved  to  be  the  most  effective  and  have 
stood  the  test  of  time,  and  1  do  believe  w'e  can  profitably  improve  the  inter¬ 
national  aspects  of  our  Association’s  activities  in  this  area,  and  I  plan  to  work 
toward  this  goal. 

In  conclusion,  I  wish  to  express  again  my  appreciation  for  the  honor  of 
being  named  President  of  this  Association.  I  shall  need  the  help  of  every 
member  to  make  this  a  successful  year. 
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IV.  Abstracts  of  Papers  Read  in  General  Meeting  Sessions 

1.  Lingual  Lesions  in  Experimental  Niacin  and  Riboflavin  Deficien¬ 
cies  IN  Dogs.  Dimitri  A.  Afonsky,  School  of  Medicine  and  Dentistry,  Univer¬ 
sity  of  Rochester,  Rochester,  N.  Y.  The  study  was  conducted  on  twelve  dogs 
between  1  and  3  years  of  age  divided  into  four  groups:  Group  1,  controls 
receiving  food  ad  libitum;  Group  2,  paired  feeding  group;  Group  3,  niacin 
deficiency;  and  Group  4,  riboflavin  deficiency.  The  dogs  were  subjected  to 
extensive  examination  prior  to  being  put  on  the  experimental  diet  composed 
of:  basal  diet — casein  18  per  cent,  .sucrose  64  per  cent,  vegetable  oil  10  per 
cent,  salt  mixture  XIV  4  per  cent,  bone  ash  4  per  cent;  supplements  (milli¬ 
grams  per  kilogram  of  body  weight  per  day) — thiamin  0.05,  riboflavin  0.1, 
niacin  0.5,  Ca  pantothenate  0.22,  pyridoxine  0.04,  choline  0.2,  inositol  0.5, 
p-aminobenzoic  acid  0.5;  vitamin  A  200  I.U.,  vitamin  D  10  I.U.,  vitamin  E 
1.0  mg.,  and  vitamin  K  1.0  mg.  The  supplements  were  administered  daily 
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l)y  mouth.  Observations  included  examination  of  the  oral  cavity,  biopsy, 
blood  examination,  gastric  analysis,  and  lesions  elsewhere.  Acute  symptoms  of 
the  deficiencies  were  induced  several  times  in  individual  dogs  over  a  period 
exceeding  300  days.  Niacin  deficiency  resulted  in  extensive  atrophy  of  the 
lingual  papillae,  anemia,  and  severe  poikilocytosis.  The  filiform  papillae 
were  the  first  to  show  atrophy  being  followed  by  similar  changes  in  the  fungi¬ 
form  papillae  until  the  surface  became  covered  by  a  thin  and  smooth  epi¬ 
thelium.  Atrophy  also  involved  the  muscle  tissue.  Riboflavin  deficiency 
was  accomplished  by  patchy  atrophy  of  the  lingual  papillae,  anemia,  blepha¬ 
ritis,  corneal  opacity,  and  scrotal  dermatitis.  Histologically  the  lingual  lesion 
ap])eared  similar  to  those  observed  in  niacin  deficiency.  The  lesions  responded 
only  to  niacin  and  riboflavin  administration,  respectively,  with  comidete 
regeneration  of  the  papillary  layer.  Gastric  acidity  remained  within  normal 
limits  in  all  the  experimental  dogs. 

2.  Preparation  and  Sectioning  of  Carious  Enamel  and  Dentin  for 
Electron  Microscopy,  John  T.  Albright  and  David  B.  Scott,  National  Insti¬ 
tute  of  Dental  Research,  National  Institutes  of  Health,  Public  Health  Service, 
Bethesda,  Md.  Thin  sections  for  electron  microscopy  have  been  cut  from 
lilastic-embedded  carious  enamel  and  dentin  on  a  rotary  microtome,  using  the 
thermal  expansion  method  and  glass  knives.  Suitable  small  pieces  of  tissue 
for  embedding  have  been  dissected  under  a  microscope  from  whole  teeth  and 
from  transverse  or  longitudinal  tooth  slices  1  mm.  thick.  It  has  been  possible 
to  isolate  enamel  and  dentin  which  is  soft  enough  to  section  without  de¬ 
mineralization.  Harder  material  has  been  demineralized  with  acids  pre¬ 
viously  employed  for  normal  tissue  (trichloroacetic,  phosphoric,  and  formic), 
and  with  lactic  and  pyruvic  acids,  and  ethylenediamine  tetraacetic  acid. 
Low-power  photomicrographs  are  presented  describing  the  type  of  observa¬ 
tions  made  during  specimen  preparation  prior  to  embedding. 

As  an  aid  in  interpretation  of  the  electron  micrographs,  the  general 
appearance  of  sectioned  bacteria,  and  the  effects  of  fixation,  acid-treatment 
and  plastic  processing  have  been  studied.  Single  colonies  of  lactobacilli  and 
streptococci,  isolated  from  agar  surfaces,  have  been  subjected  to  handling 
similar  to  that  used  for  carious  enamel  and  dentin,  and  sections  have  been 
examined  under  the  electron  microscope.  In  addition,  the  general  morphology 
of  apatite  crystals  has  been  observed  in  sections  made  from  plastic  blocks 
in  which  synthetic  hydroxyl  apatite  powder  of  very  small  particle  size  was 
embedded. 

3.  Dentistry  and  Mephenesin  in  Cerebral  Palsy,  Manuel  M.  Album, 
Philadeljyhia  Society  for  Crippled  Children  and  Adxilts,  Philadelphia,  Pa. 
Mephenesin  (alpha-beta-dihydroxy-gamma  [2  methyl phenoxy]  propane.  Tol- 
serol,  Squibb)  was  administered  to  109  cerebral  palsy  patients  to  determine 
its  effectiveness  as  a  muscle  relaxant  during  dental  treatment.  The  age  of 
these  patients  ranged  from  2  years  to  34  years.  The  study  was  conducted 
for  a  period  of  one  year  and  compared  with  several  control  groups.  A  10 
per  cent  elixir  of  IMephenesin  was  the  most  effective  method  of  administra¬ 
tion  to  these  patients.  The  dose  ranged  from  0.5  to  2.0  Gm.  per  50  pounds 
of  body  weight  and  apparently  did  not  have  any  harmful  effects.  Mephenesin 
in  therapeutic  limits  has  no  apparent  depressant  effect  on  cerebral  cortex. 
Patients  remain  coherent  and  cooperative  during  treatment.  Mephenesin 
does  not  affect  cerebral  palsy  patients  under  barbiturates.  The  medication 
produces  a  feeling  of  relaxation  and  euphoria  within  20  to  25  minutes.  The 
relaxation  period  lasts  for  approximately  45  minutes,  the  last  15  minutes  of 


Volume  32 
Number  5 


L  A.  D.  K.:  THIRTY-FIRST  GENERAL  MEETING 


635 


which  shows  the  tapering  off  of  the  medication.  Flow  of  saliva  decreases  9 
to  10  minutes  after  administrations  and  remains  decreased  for  15  minutes 
before  returning  to  normal.  Local  anesthesia  is  produced  as  a  transient 
condition  in  the  throat  and  mouth  following  contact  with  elixir  of  ^lephene- 
sin.  Mephenesin  relaxation  permits  cerebral  palsy  patients  to  undergo  dental 
treatment  as  essentially  normal  patients. 

4.  The  IIistopathology  of  Dental  Caries  in  the  Rhesus  Monkey. 
iSfumter  S.  Arnim,  Dental  Branch,  University  of  Texas,  Houston,  Texas.  Studies 
of  partly  demineralized  serial  sections  of  carious  teeth  of  the  Rhesus  monkey 
reveal  a  bacterial  plaque,  associated  with  the  lesion,  similar  to  that  seen  in 
human  beings.  The  plaque  is  composed  primarily  of  filamentous  forms.  No 
branching  is  observed.  Other  organisms,  rods,  cocci,  and  bits  of  food  material  are 
sometimes  seen  on  the  plaque  surface  or  in  its  outermost  fringes.  Changes 
occur  in  enamel  well  ahead  of  the  bacterial  ma.ss.  Between  the  first  visible 
change  in  enamel  and  the  bacterial  plaque  there  is  a  gradual  loss  of  morpho¬ 
logic  characteristics  of  the  tissue.  The  lesion  in  enamel  is  characterized  by: 
(1)  Presence  of  bacterial  plaque;  (2)  a  loss  of  translucency ;  (3)  microscopic 
cavitation;  (4)  changes  in  color  which  are  related  to  type  of  histologic 
stains,  as  well  as  to  influx  of  foreign  substances  from  the  mouth  into  the 
microscopic  porosities;  and  (5)  gross  cavitation.  There  is  typical  spread  of 
the  lesion  at  the  dentinoenamel  junction  with  invasion  of  dentin.  There  is 
evidence  of  change  in  dentin  well  ahead  of  the  advance  of  microorganisms. 
No  direct  association  is  observed  between  organic  elements  of  enamel  and 
dentin  and  the  advance  of  the  carious  process.  In  tho.se  le.sions  where 
lamellae  are  present  they  appear  to  act  as  a  leading  pathway  for  passage  of 
the  carious  process  through  enamel.  When  lamellae  are  absent,  the  carious 
process  seems  to  find  no  difficulty  in  attacking  this  tissue.  Cracks  in  enamel 
are  seen  in  some  specimens,  filled  with  bacteria,  without  evidence  of  carious 
change. 

D.  A  Correlation  of  the  Morphologic  and  Cytologic  Principles  In¬ 
volved  IN  THE  Development  of  the  Teeth  of  the  Domestic  Pig.  James  K. 
Avery,  School  of  Medicine  and  Dentistry,  University  of  Rochester,  Rochester, 
y.  Y.  A  serial  section  study  of  tooth  development,  from  the  initiation  of  the 
dental  lamina  to  the  eruption  of  the  teeth,  has  been  carried  out.  Camera 
lucida  studies  and  three-dimensional  reconstructions  have  been  made.  The 
cytologic  activity  of  the  formative  cells  has  been  correlated  with  the  changing 
morphologic  picture.  Three-dimensional  drawings  based  on  the  changing 
morphology  and  cytologj’  have  been  made  to  illustrate  the  important  phases  of 
continuous  tooth  development.  These  are  the  bud  stage;  early,  mid-,  and 
late-cap  stage;  bell  stage;  beginning  dentinogenesis;  beginning  amelogenesis; 
early,  mid-,  and  late-enamel  matrix  formation;  enamel  matrix  maturation; 
and  tooth  eruption. 

6.  The  Amino  Acid  Content  of  Human  Dentin.  Gino  C.  Battistone  and 
George  W.  Burnett,  Department  of  Dental  Research,  Army  Medical  Service 
Graduate  School,  Washington,  D.  C.  The  amino  acid  content  of  human  dentin 
has  been  determined  by  qualitative  and  quantitative  two-dimensional  paper 
chromatograiihy.  Dentin  for  analysis  was  obtained  from  permanent,  caries- 
free  teeth  ground  to  -i-60,  -100  mesh  size,  and  separated  from  enamel  and 
cementum  by  flotation  methods.  This  tissue  then  was  prejiared  for  analysis 
by  decalcifying  in  25  per  cent  disodium  versenate  (pll  7.0),  after  which 
it  was  washed  and  dried  to  a  constant  weight.  A  gelatin-like  substance  was 
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obtained  by  boiling  undecalcified  dentin  in  distilled  water  and  precipitating 
with  absolute  alcohol.  Portions  of  the  versene-decalcified  dentin  and  the 
dentinal  extract  were  hydrolyzed  in  .sealed  bombs  with  20  per  cent  HCl  at 
115°  (’.  for  varying  periods  of  time  and  then  oxidized  with  H2O2.  Other 
portions  were  hydrolyzed  in  5  X  XaOH  for  varying  periods  of  time.  Qualita¬ 
tive  and  quantitative  chromatographic  analysis  of  the  various  hydrolysates 
indicated  the  percentage  composition  of  the  amino  acids  of  dentin  to  be  as 
follows:  arginine,  8.5;  histidine,  0.5;  lysine,  2.5;  aspartic  acid,  7.0;  alanine, 
6.8;  glutamic  acid,  10.6;  glycine,  17.4;  hydroxyproline,  16.2;  proline,  5.2; 
.serine,  2.7;  threonine.  2.2;  valine,  2.5;  cy.stine,  0.1;  methionine,  0.6;  tyrosine. 
1.2;  tryptophane.  0.3;  phenylalanine,  leucine,  and  isoleucine  (determined 
quantitatively  as  a  grou])),  9.4.  The  ash  content  of  versene-decalcified  dentin 
was  2.04  per  cent,  while  that  of  the  gelatin-like  extract  was  only  1.64  per 
cent.  The  amino  acid  content  of  versene-decalcified  dentin  and  water-ex¬ 
tracted  dentin  was  (piite  similar,  exce])t  that  tryidophane  was  absent  from 
the  latter. 

7.  Striim'ing  E.MUL.S10X  Kauio.\ut(k;rai‘hy  of  1-131  Uptake  in  Human 
Teeth  (In  Vitro).  Herbert  J.  Bartelstone  and  Henry  Wolff,  National  Institute 
of  Dental  Research,  National  Institutes  of  Health,  V.  S.  Public  Health  Service 
Hospital,  Staten  Island,  N.  Y.  Survey  radioautograjihic  technics,  employed  in 
earlier  1-131  studies  of  teeth,  involved  sejiaration  of  section  and  emulsion,  making 
interpretation  of  di.stribution  jiattern  difficult.  Three  factors  now  make  it  pos¬ 
sible  to  keep  the  emulsion  and  section  in  permanent  contact  throughout  process¬ 
ing  resulting  in  exact  register  of  radioautograph  with  section:  (1)  50  micra 
ground  sections  can  now  be  made;  (2)  availability  of  Kodak  Limited  Autoradio¬ 
graphic  Plates:  (3)  application  of  “stripping  emulsion”  technic  of  Pelc  to  ground 
tooth  se<'tion.  Es.sentially,  the  technic  consists  of  striiiping  the  5  micra,  uniformly 
thick,  XTH  emulsion  from  its  ])late  and  floating  it  on  the  surface  of  section 
mounted  on  chrome-alum-gelatin  subbed  slide.  After  processing,  the  per¬ 
manently  mounted  section  and  emulsion  can  be  studied  microscopically. 
l*hotoniicrogra])hs  of  suiierimposed  section  and  radioautograjih  of  human 
teeth,  enamel  of  which  was  exjiosed  to  1-131  solution,  indicate:  (1)  Diffuse 
uptake  in  sound  enamel,  (2)  increased  iqitake  in  poorly  calcified  and  carious 
enamel  and  in  area  of  enamel  lamellae,  (3)  increased  uptake  in  dentin  at  end 
of  lamellae,  (4)  ujitake  can  be  correlated  with  cut  end  of  single  dentinal 
tubule,  (5)  increased  uptake  in  interglobular  and  iierijiheral  root  dentin,  and 
(6)  uptake  in  cementum. 

8.  The  Structure  of  the  Epithelial  Attach. ment  Studied  bv  1*hase 
UoNTRA.sT  Microscopy.  Louis  J .  liaume,  The  (ieorye  Williams  Hooper  Founda¬ 
tion  and  the  Division  of  Dental  Medicine,  ('olleye  of  Dentistry,  University  of 
Ualifornia,  San  Francisco,  ('alif.  The  gingiva  attached  to  the  crowns  of  erupt¬ 
ing  permanent  incisors  and  first  molars  of  autojisy  specimens  of  Rhesus 
monkeys,  which  had  been  preserved  in  10  per  cent  neutral  formalin  solution 
for  jieriods  vaiwing  from  one  week  up  to  two  years,  as  well  as  of  human 
beings  obtained  at  biopsy,  have  been  studied.  The  firmness  of  the  ejiithelial 
attachment  to  the  enamel  surfaces  was  found  to  be  dependent  upon  the  dura¬ 
tion  of  fixation,  being  greatest  in  the  living  condition  and  being  absent  in  ex¬ 
tensively  fixed  specimens.  Under  the  phase  contrast  microscojie  the  latter  ex¬ 
hibited  little  structural  detail  and  the  film  scratched  off  the  attaching  enamel 
surface  showed  an  almost  homogenous  cuticular-like  aspect.  Fresh,  unfixed,  and 
unstained  gingival  epithelium,  conversely  displayed  pnmiinent  tonofibular 
.structures  which  were  continuous  throughout  the  epithelial  sheet.  At  the 
epithelio-enamel  junction  they  were  seen  to  extend  into  a  basement  membrane 


Volume  3; 
Niimoei  5 


I.  A.  I).  R.:  THIRTY-FIRST  GEN?:RAL  MEETING 


637 


and  the  reticulum  of  the  adjacent  lamina  propria.  The  tonofibrils  showed 
different  arrang:ement  and  behavior  in  various  types  of  epithelium.  In  oral 
.surface  epithelium  they  were  arranged  in  bundles  of  15  to  25  units  running 
to  the  side  of  the  nucleus  from  one  cell  into  another,  forming,  with  their 
slightly  enlarged  intercellular  portions,  the  intercellular  bridges;  they  dis- 
api)eared  in  the  surface  layer,  which  consequently  was  shed.  Enamel  epi¬ 
thelium  possessed  only  a  few  coarse  tonofibrils  which  accepted  some  fixation. 
When  an  erupting  crown  was  denuded  of  its  attached  epithelium,  the  re¬ 
maining  film  on  the  tooth  surface  in  the  fresh  condition  distinctly  showed 
under  the  phase  contrast  microscope  the  broken  off  ends  of  the  tonofibrils. 
It  was  possible  to  demonstrate  their  actual  continuity  with  the  fibril  network 
of  the  dentin  at  the  tooth  neck.  The  sum  of  these  observations  suggests  that 
both  oral  and  enamel  epithelium  are  attached  to  the  tooth  by  means  of  tono¬ 
fibrils.  Their  existence  is  bound  to  the  life  of  the  supporting  cells,  and 
therefore  is  difficult  to  reveal  with  ordinary  histologic  methods. 

9.  Effect  of  Tryi>tophane  Deficiency  Upon  the  Jaws  of  R.\ts.  L. 
liavetta,  S.  Bernick,  E.  Geiger,  and  Wm.  Bergren,  School  of  Dentistry  and 
School  of  Medicine,  Vniversity  of  Southern  California,  Los  Angeles,  Catif. 
Albino  rats  of  the  Southern  California  strain  at  4  weeks  of  age  were  divided 
into  three  groups.  The  experimental  group  was  placed  on  a  tryptophane- 
deficient  diet  for  three  weeks  and  then  repleted  up  to  a  total  of  seven  weeks. 
The  other  two  groujis  served  as  iiositive  and  negative  controls.  Both  experi¬ 
mental  and  control  animals  were  sacrificed  at  the  end  of  three  weeks  and 
seven  weeks,  and  histologic  studies  of  the  mandibular  condyles  and  the 
lieriodontium  of  the  molar  teeth  of  both  jaws  were  made.  In  the  expei’i- 
mental  animals  the  mandibular  condyles  showed  a  decrease  in  the  width  of 
the  cartilage,  varying  from  a  narrowing  at  three  weeks  to  an  extreme  thinning 
at  seven  weeks.  The  contents  of  the  marrow  spaces  were  transformed  from 
myeloid  elements  to  fatty  tissue,  and  the  trabeculae  became  thinner  as  the 
deficiency  continued.  The  trabeculae  of  the  interdental  and  interradicular 
bones  were  found  to  be  thinner  and  scantier  (osteoporosis)  in  the  deficient 
animals. 

V 

10.  Electron  Microscopy  of  Carious  Dentin.  Sol  Bernick  and  Richard 
Baker,  School  of  Dentistry  and  School  of  Medicine,  Vniversity  of  Southern 
California,  Los  Angeles,  Calif.  Microscopic  structure  of  carious  dentin  has 
been  studied  by  the  use  of  ultrathin  sections  with  the  electron  microscope. 
.Micrograjihs  are  presented  showing  the  different  zone  of  degeneration  based 
on  the  degree  of  bacterial  inva.sion.  The  first  zone  is  characterized  by  com- 
jdete  decalcification  and  decomposition  of  the  dentin.  An  area  of  incipient 
decalcification  in  which  the  bacteria  have  invaded  the  tubules  is  the  second 
zone.  In  this  region  sclero.sed  tubules  whose  lumina  have  become  obliterated 
are  found.  Last,  a  layer  far  from  the  area  of  decalcification  shows  a  few 
tubules  invaded  by  microorganisms. 

11.  Caries-Like  Ena.mel  Chanoes  by  Che.mical  Means.  F.  C.  Besic,  The 
Walter  G.  Zoller  Memorial  Dental  ('linic,  Vniversity  of  Chicago,  Chicago,  III. 
Typical  macroscopic  characteristics  of  true  caries  of  human  enamel  appear  to 
have  been  duplicated  in  vitro  by  the  action  of  a  number  of  acid  solutions 
containing  calcium  and  phosphate  ions  in  less  than  maximal  concentration. 
The  same  acid  .solutions  with  low  concentrations  of  calcium  and  phosphate 
ions  produce  on  enamel  surfaces  changes  which  do  not  resemble  natural 
caries.  The  same  acid  solutions  with  maximal  calcium  and  phosphate  ion 
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concentration  (in  some  cases  at  pll  3.58)  appear  to  produce  no  effect  on 
enamel  in  vitro.  Portions  of  pross  enamel  specimens  were  exposed  for  vari- 
»)us  i)eriods  of  time  to  hydrochloric,  acetic,  lactic,  and  carbonic  acid  solu¬ 
tions  containing  calcium  and  phosphate  ions  in  several  different  concentra¬ 
tion^  to  produce  the  various  effects  just  mentioned. 

% 

12.  Histochemical  Studies  of  the  Calcifying  Tooth.  I.  G.  Bevelander 
and  Percy  L.  Johnson,  Department  of  Histology,  New  York  University  College 
of  Dentistry,  New  York,  N.  Y.  Examination  of  developing  teeth  treated  to 
show  the  localization  of  nucleic  acids  reveals  that  there  are  small  amounts 
of  both  DXKA  and  KXA  in  the  cells  of  the  stellate  reticulum  and  in  the  cells 
of  the  dental  pulp.  Examination  of  the  odontolilasts  shows  that  KXA  appears 
in  the  cytoplasm  of  these  cells  in  the  early  stages  of  dift'erentiation  and  con¬ 
tinues  to  increase  appreciably  to  a  maximum  amount  during  cellular  activity. 
The  ameloblasts  likewise  gradually  acquire  considerable  amounts  of  RNA  in 
the  form  of  rods  which  apiiear  to  be  localized  in  the  supra-  and  infranuclear 
positions  of  the  cells.  Sections  of  the  developing  tooth  stained  by  the  Hotch¬ 
kiss  method  for  mucopolysaccharides  show  that  the  components  of  the  stellate 
reticulum  are  Hotchkiss-po.sitive  as  are  the  ameloblasts,  the  dentinal  enamel 
membrane,  Korff’s  fibers,  odontoblasts,  and  the  matrix  and  cells  of  the  dental 
jiulp.  As  calcification  of  the  tooth  takes  place,  the  predentin  acquires  a  mild 
affinity  for  the  stain  and  subsequently  increases  in  intensity  as  calcification 
proceed.s.  The  enamel  shows  little  or  no  reaction  to  the  Hotchkiss  stain  pro¬ 
cedure.  In  localizing  acid  polysaccharides  in  the  developing  tooth,  it  was 
observed  that  the  matrix  of  the  stellate  reticulum  as  well  as  the  matrix 
of  the  dental  pulp  give  strong  metachromatic  reactions.  Xeither  the  amelo¬ 
blasts  nor  the  enamel  reveal  the  presence  of  acid  polysaccharides.  In  our 
preparations  predentin  is  intemsely  metachromatic.  With  the  advent  of  cal¬ 
cification  the  metachromasia  of  the  calcifying  dentin  is  gradually  replaced  by 
an  orthochromatic  reaction.  In  still  more  advanced  stages  of  calcification, 
dentin  loses  both  its  metachromatic  and  orthochromatic  properties. 

13.  Growth  Pattern  and  Role  of  the  Condylar  and  Angular  Carti¬ 
lages  IN  THE  Morphogenesis  of  the  Mandibiai;.  *S.  N.  Bhaskar,  Department  of 
Oral  Pathology,  University  of  Illinois  College  of  Dentistry,  Chicago,  III.  A 
serial  histologic  study  on  eighty-four  rats  varying  from  13  days  insemination 
age  to  30  days  of  life  was  undertaken  to  determine  the  directions  and  rates  of 
growth  of  the  condylar  and  angular  cartilages  and  their  role  in  the  mandibu¬ 
lar  growth.  At  17  days  insemination  age  the  condylar  and  angular  cartilages 
differentiated  from  a  common  cartilaginous  plate  in  the  region  of  the 
mandibular  ossification  center.  From  this  area  a  superior  focus  of  chondro¬ 
cytes  grew  backward  and  slightly  outward  and  upward  as  the  condylar 
cartilage,  while  an  inferior  focus  grew  backward  and  slightly  downward 
and  outward  as  the  angular  cartilage.  These  directions  of  growth  prevailed 
up  to  about  five  days  after  liirth,  when  the  growth  of  the  condylar  cartilage 
changed  suddenly  to  a  predominantly  upward  and  a  slightly  outward  and 
backward  direction.  Prior  to  this  change  in  the  direction  of  condylar  growth, 
the  mandible  grew  primarily  in  length ;  after  the  change  in  directional  growth 
the  mandible  shifted  progressively  caudad.  Quantitative  measurements  showed 
that  the  change  in  direction  of  condylar  growth  coincided  with  the  increase 
in  the  height  of  tooth  germs  and  the  alveolar  process.  Both  the  condylar 
and  angular  cartilages  showed  a  iirenatal  phase  of  active  growth,  a  neonatal 
arrest  phase,  and  finally  another  phase  of  rapid  growth.  Measurements  re¬ 
vealed  that  the  anteroposterior  length  of  the  mandible,  the  height  of  its 
alveolar  process,  and  the  height  of  the  tooth  germs  coincided  with  growth 
rates  of  the  condylar  cartilage. 
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14.  Changes  of  Enamel  Surface  Related  to  Age.  Baldev  Raj  Bhussry 
and  Ba^il  G.  Bihby,  Eastman  Dental  Dispensary,  Rochester,  N.  Y.  To  correlate 
possible  variations  in  color  of  younger  and  older  teeth  with  caries,  extracted 
teeth  were  divided  into  five  groups,  with  ten  years’  difference  in  posteruptive 
age.  All  the  available  history  of  these  teeth  was  recorded,  (iround  sections 
were  prepared  at  different  levels  to  facilitate  a  comparison  of  all  the  enamel 
surfaces.  Gingival,  middle,  and  occlusal  thirds  were  examined  separately 
and  a  quantitative  measurement  of  the  extent  of  surface  pigmentation  was 
tabulated.  Analysis  of  the  data  shows  the  tendency  of  an  increase  in  the 
amount  and  intensity  of  surface  pigmentation  with  increasing  age.  De¬ 
calcification  of  some  of  these  sections  under  the  microscope  indicates  that  the 
pigmented  areas  are  more  resistant  to  decalcification  than  the  rest  of  the 
enamel. 

15.  The  Non-Critical  Character  of  Some  Standard  Cephalometric 
Norms.  William  Biedermun,  New  York  University,  College  of  Dentistry,  New 
York,  N.  Y.  This  study  is  an  analysis  of  pre-  and  postoperative  cephalometric 
records  of  seven  successful  surgical  reductions  of  mandibulnr  prognathism. 
Five  of  these  cases  were  done  jointly  by  the  New  York  University  Ortho¬ 
dontics  and  Oral  Surgery  Departments  and  two  cases  were  described  by 
Downs.  The  facial  esthetics  and  occlusion  in  all  seven  cases  were  markedly 
improved,  and  therefore  were  used  to  test  the  essential  reliability  of  using 
the  norms  in  eases  such  as  these.  The  use  of  such  norms  for  diagnosis  or 
prognosis  implies  (a)  that  malocclusions  would  present  marked  deviations 
from  the  range  of  normal,  and  (b)  that  successful  treatment  of  them  would 
result  at  least  in  diminishing  the  extent  of  such  deviations.  Our  findings  do 
not  bear  out  these  implications.  Some  values  are  descriptive,  but  not  critical. 
Others  not  only  are  not  critical,  but  are  actually  misleading,  because  the 
deviations  from  normal  are  increased  despite  the  dramatically  successful 
results.  Particularly  noncritical  and  unreliable  are  the  mandibular  plane 
angle  and  the  incisor-mandibular  plane  angle,  the  two  values  used  by  Tweed 
as  criteria  for  diagnosis  and  treatment.  Photographs,  roentgenograms, 
graphs,  and  tables  are  used  to  illustrate  the  findings  and  conclusions.  New 
methods  for  determining  occlusal  bite  and  jet  are  described  and  illustrated. 

16.  The  Amino  Acid  Content  of  Human  Sauvary  Mucin,  R.  Q.  Black- 
well  and  L.  S.  Fosdick,  Northwestern  University  School  of  Dentistry,  Chicago, 
III.  Amino  acids  in  human  salivary  mucin  were  determined  by  use  of  the  ion 
exchange  column  technic  of  Moore  and  Stein  and  by  paper  chromatography. 
The  mucin  was  precipitated  from  14  L.  of  pooled  human  saliva  by  pouring  the 
saliva  as  collected  into  6  per  cent  acetic  acid.  The  saliva-acetic  acid  mixture 
had  a  final  pH  of  3.  The  precipitated  mucin  was  separated  by  centrifuging 
and  was  dried  under  a  vacuum  while  frozen  to  yield  25.1  grams  of  the  crude 
mucin.  Ten  grams  of  this  material  was  suspended  in  approximately  1  L.  of 
HCl  solution  at  ])H  2  and  50  mg.  of  purified  pepsin  added  to  digest  other 
proteins.  The  suspension  was  allowed  to  stand  several  days  at  0°  to  3°  C.,  and 
one  day  at  room  temperature,  to  conqilete  the  digestion  of  other  proteins. 
The  pH  was  adjusted  to  3  with  NaOH,  and  the  mucin  was  separated  by 
centrifuging.  It  was  suspended  in  a  small  amount  of  water,  placed  in  a 
cellophane  bag,  and  dialyzed  at  0°  to  3°  U.  for  several  days  against  distilled 
water  (several  changes  of  2  L.  each).  After  dialysis  the  mucin  again  was 
lyophilized  and  1  Gm.  of  the  dry  imwder  was  hydrolyzed  with  6  N  HUl  for 
forty-eight  hours.  The  hydrolysate  was  studied  by  two-dimensional  paper 
chromatography  and  ion-exchange  column  chromatography.  The  amino  acid 
content  was  found  to  be  similar  to  that  of  gastric  mucin. 


640 


HAMILTON  H.  G.  K0BIN80N 


J.  D.  Res. 
October,  1953 


17.  Determination  of  Copper  and  Lead  in  Surface  and  Subsurface 
Enamel.  Finn  Brudevold,  Eastman  Dental  Dispensary,  and  Luville  T.  Stead¬ 
man,  Uyiiversity  of  Rochester,  Rochester,  N.  Y.  Spectrofjraphic  determinations 
of  copper  and  lead  and  chemical  determinations  of  phosphorus  were  made  of 
successive  acid  etchings  from  the  enamel  surface  of  different  teeth.  The 
copjier  jihosphorus  ratio  ranged  from  0  to  0.0004,  with  the  copper  content 
sometimes  greater  and  sometimes  less  in  the  surface  posteruptively,  suggest¬ 
ing  that  copper  is  not  ])icked  up  by  the  enamel  surface.  This  was  further 
substantiated  by  the  oliservation  that  the  copper  content  was  not  increased 
in  teeth  w’hich  had  been  expo.sed  to  coijper  solutions.  The  lead  content,  which 
was  consistently  greater  in  the  surface  than  in  the  subsurface  enamel,  was 
found  to  be  approximately  ten  times  greater  than  that  of  copper  in  untreated 
teeth.  Contraiy  to  cojiper,  lead  was  found  to  be  readily  taken  up  by  the 
enamel  surface,  the  uptake  generally  increasing  with  exposure  to  greater 
concentrations.  A  few  observations  suggest  that  tin  is  taken  up  by  the 
enamel  surface  in  the  same  way  as  lead.  Although  it  was  show'ii  that  lead 
was  taken  up  by  the  enamel  surface,  no  appreciable  reduction  was  detected 
in  the  surface  solubility  of  enamel  which  had  been  eximsed  to  lead  solutions. 

18.  The  Effect  of  Carb()hydrate.s  and  ]nhibitor.s  on  the  Kespiration 
Hate  of  Human  Saliva.  George  W.  Burnett,  Department  of  Dental  Research, 
Army  Medical  Service  Graduate  School,  Washington,  D.  C.  The  relationship 
of  the  oxygen  consumption  of  whole,  stimulated  human  saliva  to  the  addition 
of  imnio-,  di-,  and  ])olysaccha rides  and  inhibitors  has  been  investigated  by 
manometric  methods.  The  average  basic  oxygen  consumption  of  the  salivas 
of  forty-four  individuals  varied  between  1.14  and  4.70  ^1.  per  minute.  The 
basic  oxygen  consumption  of  cannulated  jiarotid  saliva  was  very  low',  w'hile 
that  of  whole  .saliva  was  inhibited  by  Seitz-filtering,  high  speed  centrifuging, 
l)oiling,  and  treatment  with  cyanide  or  .strong  mineral  acid.  The  addition  of 
2  per  cent  glucose  to  whole  .saliva  of  ten  individuals  gave  re.sults  ranging 
from  no  stimulation  of  oxygen  consumidion  to  an  increase  of  66.1  per  cent 
over  normal,  with  a  mean  increa.se  of  28.1  per  cent.  The  addition  of  2  per 
cent  starch  to  such  .salivas  gave  results  ranging  from  no  .stimulation  of 
oxygen  consumi)tion  to  a  maximum  increase  of  28.6  iier  cent,  wdth  a  mean 
increase  of  16.2  jier  cent.  The  addition  of  1  to  5  ppm  XaF  to  whole  salivas 
did  not  <lecrease  their  oxygen  con.sumption  significantly,  but  the  addition  of 
200  ppm  caused  an  average  decrease  of  6  i)er  cent.  The  mean  iiercentage 
increase  in  oxygen  consumption  of  these  salivas  plus  2  jier  cent  glucose  w'as 
25  per  cent ;  the  increase  for  the  salivas  plus  2  i)er  cent  glucose  plus  200  jipni 
.VaF  was  19  ])er  cent;  the  increa.se  for  the  salivas  i)lus  2  per  cent  starch  ])lus 
200  ppm  XaF  was  12.6  per  cent.  Concentrations  of  .sodium  fluoride,  lead 
fluoride,  calcium  monofluoroi)hos|)hate,  and  iiotassium  monofluorophosphate 
ranging  from  1.0  to  1.4  jier  cent  effectively  inhibited  oxygen  consumption  of 
whole  saliva,  while  similar  concentrations  of  calcium  fluoride  did  not  do  so. 

19.  A  lllSTOCHEMICAL  STUDY  OF  SALIVARY  (JlaND.S  OF  THE  ToNGUE.  .1/.  S. 
Burstone,  Department  of  Anatomy,  I'niversity  of  ('hicago,  Ghicago,  III.  Certain 
histochemical  methods  were  used  in  order  to  demon.strate  and  distinguish 
betw'cen  the  intracellular  precursors  of  mucous  and  .serous  gland  secretions. 
The  methods  used  may  also  give  some  indication  of  the  submicroscoinc  or¬ 
ganization  of  the  secretory  substances  w’hieh  is  reflected  in  the  jiliysical 
|)ro]>erties  of  .saliva.  The  tongues  of  fifteen  young  adult  C57  mice  were  fixed 
liy  freezing  in  liriuid  nitrogen  and  dehydrated  in  a  vacuum.  Sections  were 
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stained  using  hematoxylin  and  eosin,  niueieannine,  toluidine  blue,  methyl 
green-pyronin,  and  the  ])enodie  aeid-leueofuehsin  method.  Prior  to  staining 
with  the  periodic  aeid-leueofuehsin  method  some  .sections  were  treated  with 
various  enzymes  (amylase,  trypsin,  eollagenase)  in  order  to  further  charac¬ 
terize  the  intracellular  i)recur.sors  of  mucous  and  serous  secretions.  The 
cytoplasm  of  mucous  cells  stains  metachromatically  with  toluidine  blue  ;  green 
with  methyl  green-pyronin ;  and  is  intensely  periodic  acid-leiicofuch.sin  i)osi- 
tive.  The  cyto])lasm  of  serous  cells  stains  orthochromatically  with  toluidine 
blue;  pink  with  methyl  green-pyronin;  and  is  i)eriodic  acid-leucofuchsin  to 
a  les.ser  degree  than  ob.served  in  the  mucous  cells. 

20.  Thk  Att.\chment  and  Ke.vttachmext  of  the  Enamel  Epithelium 
IN  THE  Incisors  of  Monkeys.  Earl  O.  Butcher,  Department  of  Anatomy,  Vot- 
leye  of  Dentistry,  New  York  University,  New  York,  N.  Y.  Monkey  jaws  were 
fixed  in  formalin  and  the  lingual  iiortion  of  the  dentin  of  the  incisors  was 
burred  away,  leaving  the  gingiva  and  the  labial  portion  of  the  tooth  to  be 
decalcified  in  5  per  cent  trichloroacetic  acid  for  seventy-two  hours  and  in  b 
per  cent  formic  acid  for  forty-eight  houi*s.  Following  paraffin  sectioning, 
much  of  the  enamel  and  gingiva  retained  their  relations.  In  the  monkey 
incisors,  prolongations  of  the  iirimary  cuticle  penetrate  the  enamel.  The 
enamel  epithelium  adheres  securely  to  the  cuticle,  for  when  it  is  pulled  away 
layers  of  cells  remain  attached  to  the  cuticle.  The  depth  of  the  gingival 
sulcus  varies  and  the  enamel  epithelium  adjacent  to  the  enamel  and  distal 
ti)  the  bottom  of  the  sulcus  keratinizes,  which  provides  additional  sui)})ort  in 
the  attachment.  To  study  the  reattachment,  incisors  were  extracted  from 
monkeys  under  anesthesia.  All  organic  material  was  carefully  burred  away 
from  the  labial  side  and  the  pulp  was  removed  via  the  apex.  In  other  in¬ 
stances,  extracted  incisors  with  pulps  removed  were  placed  in  10  iier  cent 
formalin  for  ten  minutes  and  then  washed  in  water.  Following  either  treat¬ 
ment,  the  incisors  were  re])laced  in  their  alveoli.  The  gingiva  was  examined 
at  intervals  and  the  teeth  became  firmly  attached.  The  monkeys  were 
sacrificed  one  to  nine  months  after  the  extractions  and  the  teeth  were  histo¬ 
logically  prepared.  The  enamel  epithelium  readhered  to  the  primary  cuticle. 
An  intraepithelial  siilit  develoiied,  forming  a  suleus  as  in  normal  teeth. 

21.  A  Study  of  the  Rel.vtion  Between  Dental  Depart.ment  Personnel 
AND  Their  Patients  in  the  Transmission  of  Upper  Kespir.vtory  1)ise.\ses. 
W.  J.  Carter  and  J.  R.  Seal  USX  Naval  Medical  Research  Unit  No.  t,  Great 
Ijakes,  Ill.  Kecent  studies  by  the  Naval  Medical  Research  Unit  No.  4  revealed 
high  inciilence  of  upiier  resjiiratory  infections  among  recruit  poiuilations 
aboard  the  Naval  Training  (’enter  during  winter  month.s.  These  infections, 
at  times  involving  80  per  cent  of  the  recruit  personnel,  were  consistently 
higher  than  rates  exiierienced  by  nonrecruit  iioimlations.  The  attaek  rates 
in  recruits  were  considered  in  terms  of  risk  to  dental  officers  and  a.ssi.stants 
who  treated  these  men  as  dental  patients.  C’omparisons  were  made  of  all 
upper  respiratory  infections  experienced  by  dental  teams  working  on  new 
recruits,  recruits  in  training,  and  nonrecruits.  Data  were  collected  by  means 
of  a  weekly  (|uestionnaire  and  periodic  throat  cultures  from  each  dental 
officer  and  his  a.s.sistant  and  their  respective  ])atients.  The  results  indicate 
that  dental  teams  working  on  new  recruits  have  the  most  frequent  infections 
of  the  three  groups.  Dental  personnel  working  on  recruits  <lo  not  experience 
upper  respiratory  infections  commensurate  with  the  number  of  infections 
seen  in  their  jiatients,  even  during  periods  when  epidemics  of  colds  and  sore 
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throats  were  prevalent  among  recruits.  The  presence  of  hemolytic  strepto¬ 
cocci,  while  numerous  in  recruits’  throats,  was  almost  negligible  in  the 
throats  of  dental  ])ersonnel.  There  was  no  instance  in  which  spread  of  a 
typable  strain  of  hemolytic  streptococci  could  be  demonstrated  between  a 
])atient  and  a  member  of  the  dental  team. 

22.  Determination  op  the  Enzy.me  Content  of  Whole  Saliva.  Howard 
If.  Chauncey  and  Vincent  F.  Lisanti,  Tufts  College  Dental  School,  Boston, 
Mass.  The  presence  of  ten  enzymes  in  whole  saliva  was  established.  The 
enzymes  measured  Avere  acid  phosphatase,  alkaline  phosphatase,  total  esterase, 
cholinesterase,  lipase,  beta-D-galactosidase,  beta-glucuronidase,  sulfatase,  lyso¬ 
zyme,  and  hyaluronidase.  Paraffin-stimulated  saliva  samples  were  taken 
from  fifty-six  persons,  and  the  range  of  activity  and  mean  activity  of  these 
enzymes  were  determined.  Cannulated  parotid  saliva  was  obtained  from  a 
sample  of  the  group  and  tested  for  the  presence  of  these  enzymes;  mean  and 
range  of  activity  were  determined.  Inoculums  of  wffiole  saliva  Avere  in¬ 
cubated  in  brain-heart  infusion  broth  to  determine  whether  the  oral  flora 
Avas  capable  of  elaborating  these  enzymes.  Parotid  saliva  A\’as  found  to 
contain  acid  pho.sphata.se,  esterases,  cholinesterase,  lipase,  beta-glucuronidase, 
and  lysozyme.  The  parotid  secretion  contained  1  to  60  per  cent  of  the 
activity  found  in  Avhole  saliva  Avith  the  exception  of  lysozyme  which  was 
greater  than  that  of  Avhole  saliva.  The  microorganisms  of  the  oral  caA'ity 
Avere  found  to  produce  all  the  enzymes  except  lysozyme.  The  subjects  in  this 
study  Avere  clas.sified  by  means  of  clinical  and  radiographic  procedures  into 
five  groups  according  to  the  condition  of  the  oral  cavity.  Since  variations 
in  enzyme  activity  Avere  noted,  correlations  were  done  to  determine  the 
significance  of  these  variations. 

23.  Estimation  of  Samfle  Sizi:  in  Experiments.  Neal  W.  Chilton  and 
John  ir.  Fertig,  School  of  Public  Health  of  the  Faculty  of  Medicine,  Columbia 
University,  New  York,  N.  Y.  The  estimation  of  sample  size  in  experiments 
necessary  for  statistical  .significance  to  be  as.serted  depends  upon  the  com- 
imted  constants  to  be  compared  (averages  or  proportions),  and  idea  of  hoAV' 
the  data  are  going  to  run,  Avhat  difference  between  samples  is  expected,  and 
the  significance  level  and  poAver  of  the  te.st  selected.  ()nce  these  have  been 
determined,  cither  through  jireliminary  exjierimentatiiui  or  prior  knowledge 
of  the  variables  under  study,  the  sizes  of  the  samples  can  be  estimated. 
Formulas  and  examples  from  the  dental  literature  are  presented  which  will 
enable  the  research  Avorker  to  estimate  the  sizes  of  such  samples  for  different 
significance  levels  and  iioAvers.  In  addition,  tables  for  rapid  estimation  of 
.sample  size  have  been  constructed. 

24.  Keuuction  in  Caries  in  Experimental  Animals  by  Pinus  Strobus 
Si:b.stance.  Thomas  B.  Coolidge  and  Rebecca  Woodson,  Zoller  Memorial 
Dental  ('linic  and  Department  of  Biochemistry,  University  of  Chicago,  Chicago, 
III.  A  .substance  present  in  the  wckkI  of  pinus  strobus  has  been  isolated  and 
crystallized.  This  substance  inhibits  the  growth  of  homofermentative  lacto- 
bacilli  in  low  concentrations  and  is  |)re.sumably  re.s|)onsible  for  a  reduction  in 
caries  production  in  certain  experimental  animals  fed  cariogenic  diets,  when 
the  animals  have  had  access  to  white  ])ine  shavings. 

25.  The  F.se  of  a  FREi^rENCV  CorNTER  for  Establishing  Helationships 
Hetween  Action  Potentials  a.si)  Contraction  Fokchs  in  the  Masseter 
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Muscle.  A.  Curby,  Tufts  College  Dental  School,  Boston,  Mass.  In  an 
attem])t  to  correlate  the  action  potentials  of  the  niasseter  nuiscle  with  actual 
biting  forces,  a  new  method  of  evaluation  was  devised.  Kecordings  of  the 
electrical  activity  of  the  niasseter  were  amplified  and  then  recorded  on  an 
electrical  impulse  counter.  The  counter  was  designed  in  such  a  way  that  it 
counted  only  spikes  whose  am]ilitude  was  greater  than  a  value  controlled 
by  the  observer.  Force  measurements  were  made  with  a  sjiecial  resistance 
strain  gauge.  Simultaneous  force  and  electrical  activity  measurements  were 
taken  in  periods  of  ten  seconds’  duration.  A  total  of  nine  subjects  was 
evaluated  in  the  study.  It  was  found  that  for  given  cut-off  levels  of  the 
muscle  tested,  a  linear  correlation  existed  between  muscle  action  potentials 
and  contraction  forces. 

26.  Endodontic  Evidence  Reve.\ling  Abstruse  Aspects  in  the  Etiology 
OF  Dental  Caries.  Victor  H.  Dietz,  St.  Louis,  Mo.  Thirty  freshly  extracted 
normal  anterior  teeth  were  placed  within  the  peritoneal  cavity  of  a  guinea 
pig.  Teeth  were  removed  at  approximately  five-day  intervals  for  a  duration 
of  100  days.  In  each  of  ten  animals  two  teeth  were  inserted,  one  “old”  and 
one  “young,”  in  pairs.  Teeth  removed  after  fifty  days  exhibited  smooth, 
opaque-w’hite  areas  in  the  enamel  surface.  These  lesions  were  determined  as 
resulting  from  proteolysis.  Young  teeth  quite  consi.stently  evidenced  larger 
developed  lesions.  These  findings  correlate  with  clinical,  radiographic,  and 
endodontic  evidence.  The  latter  material  was  obtained  from  ninety-three 
jiatients  who  were  selected  from  1017  ])atients.  The  mechanism  of  dental 
caries  appears  to  be  a  diphasic  oscillatory  phenomenon — diphasic  because  it 
is  both  proteolytic  and  glycolytic,  and  oscillatory  by  the  api>arent  mechanism 
of  how'  these  distinct  hydrolyses  occur  simultaneously.  In  this  diphasic 
oscillatory  theory,  three  distinct  posteruidive,  nontraumatic,  acquired  lesions 
of  the  enamel  are  recognized:  (1)  decalcifie  lesions,  (2)  erosive  lesioiLs,  and 
(3)  carious  lesions.  Dental  caries  appears  to  be  the  result  of  both  decalcifie 
mechanism  (the  chemicoparasitic  theory  of  ^filler)  and  erosive  mechanism 
by  a  diffusible  proteolytic  enzyme  elaborated  by  the  vital  dental  pulp. 
Diffusion  experiments  with  Pyrozone,  Superoxol,  hyaluronic  acid,  and  hya- 
luronidase  demonstrate  that  the  enamel  is  more  permeable  in  younger  teeth 
than  old.  IIy])erexosmosis,  occurring  under  the  bacterial  i)la<pie.  draws  the 
proteolytic  moiety  to  the  enamel  surface.  The  heliotroinc  phenomenon  in  the 
sites  of  occurrence  of  the  various  lesions  (decalcifie,  erosive,  ami  carious) 
a])pears  wholly  explainable  on  the  basis  of  diffusion,  vital  propulsion  of 
dentinal  fluid,  and  surface  tension  phenomena. 

27.  The  Influence  of  Latitude  and  Distance  From  Seaco.vst  on  Dent.\l 
Disease.  James  .M.  Dunning,  Harvard  School  of  Dental  Medicine,  Boston,  Mass. 
A  number  of  reimrts  have  been  made  u])on  the  geographic  variations  in 
dental  disease  found  within  the  United  States,  and  some  reports  arc  available 
on  geographic  variations  among  relatively  homogeneous  population  groups 
elsewhere  in  the  world.  This  study  brings  together  these  reports,  jilots  them 
on  maps,  and  ajiplies  statistical  analysis  to  the  jilots.  A  convincing  pattern 
emerges  for  the  United  States,  showing  dental  disease,  chiefly  caries,  to  be 
correlated  with  latitude  (r  =  0.844  along  the  Atlantic  Coast  and  0.923  on  the 
one  hundredth  meridian  of  w’est  longitude)  ami  with  distance  from  seacoast 
(r  =  0.847  along  the  forty-third  i)arallel  of  north  latitude).  These  coefticients 
are  statistically  significant.  Similar  patterns  are  found  in  South  Africa  (r  = 
0.398  for  distance  from  seacoast)  and  Au.stralia  (r  =  0.540  for  latitude).  No 
geographic  pattern  is  found  in  the  New  Zealand  data.  An  analysis  of 
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factors  which  may  be  linked  with  vaiiatioiis  in  dental  disease  shows  mean 
annual  hours  of  sunshine  and  relative  humidity  to  present  very  similar 
patterns.  Temperature  is  related  to  latitude  and  to  demonstrated  variations 
in  diet.  Data  from  the  U.  S.  I)ei)artment  of  Agricidture  are  i)resented  which 
.show  much  greater  consumption  of  baked  goods  (refined  carbohydrates)  in 
the  north.  l*r])anization,  thought  to  be  related  to  latitude,  does  not  relate 
significantly  to  caries  as  shown  in  an  analysis  of  forty-one  Ignited  States 
cities.  Flin)ride  content  of  water  sui)i)lies  and  rainfall  and  humidity  variations 
may  help  explain  differences  in  dental  disease  with  distance  from  seacoast. 

28.  The  Transplacental  Trans.mlssion  of  Antibody  to  the  Virus  of 
Herpes  Simple.x.  .S'.  .1.  Ellison,  K.  Moses,  and  If.  M.  Rose,  Department  of 
Microbiology,  College  of  Physicians  and  Surgeons,  Columbia  University,  Neic 
York,  X.  Y.  Samples  of  blood  from  twenty-seven  mothers  and  their  infants 
were  obtained  at  the  time  of  delivery.  These  were  examined  for  their  content 
of  antiliody  to  the  virus  of  herjies  sinijilex  by  an  in  ovo  neutralization  te.st 
and  a  quantitative  comjilement  fixation  test.  The  latter  procedure  will  be 
described  since  it  is  essentially  a  new  method  in  which  the  antigen  is  i)re- 
jiared  by  fractionating  chorio-allantoic  membranes  of  infected  chick  embryos 
in  an  electrojihoresis-convection  aiijiaratus.  The  results  clearly  demonstrate 
that  antibody  to  her|)es  sinqilex  virus  is  regularly  transmitted  across  the 
placenta  in  significant  amounts.  The  neutralization  titer  of  the  serums  of  22  of 
the  infants  was  within  a  twofold  dilution  of  that  of  the  maternal  .serum;  four 
were  higher;  one  was  lower.  The  comidement  fixation  titer  of  the  .serums  of 
16  of  the  infants  was  within  a  twofold  dilution  of  the  maternal  titer;  eight 
were  lower;  two  were  higher.  These  results  will  be  diseu.s.sed. 

29,  Bindixo  of  Calciu.m  in  Connective  Tlssue.  Milton  B.  Engel,  Norman 
R.  Joseph,  and  Hubert  R.  Catchpole,  University  of  Illinois,  Colleges  of  Dentistry, 
Pharmacy,  and  Medicine,  Chicago,  III.  The  density  of  colloidal  charge,  x,  in 
equivalents  of  bas(*-binding  anionic  grou])s  was  estimated  in  the  following 
tissues:  monkey  dentin,  sternum,  and  gingiva;  rabbit  epiphysis  and  skin. 
Liquid  junction  jiotcmtials  were  measured  at  boundaries  in  the  tissues.  Base 
line  potentials  with  0.15  M  Na(M  were  d(*termined,  followed  by  observations  of 
the  displaced  potentials  obtained  with  0.015  M  XaCl.  Colloid  charge,  x,  was 
then  estimated  from  the  formula  H,i  =  -12.8  +  215x  where  E,i  is  the  displaced 
potential  in  millivolts.  Following  restoration  of  the  base  line  value,  the  tissue 
was  equilibrated  with  0.15  M  Xa(d  plus  0.01  M  CaCl2.  The  modified  colloid 
charge  density,  x',  was  determined  by  measurement  of  a  second  dilution 
potential,  Ej',  al.so  ob.scrved  with  0.015  XaCl.  Bound  calcium  was  determined 
by  the  difference  (x-x').  From  the  modified  charge  density,  x',  the  Donnan 
ratio  r  was  e.stimated,  leading  to  values  of  ionic  Xa  and  ionic  Ca  in  the  calcified 
connective  tissues.  Total  calcium  was  estimated  as  the  sum  of  ionic  and 
bound  calcium.  The  results  have  been  expressed  in  terms  of  a  nomogram 
with  the  following  variables:  x,  x',  bound  Ca,  ionic  Ca,  total  Ca,  ionic  Xa, 
and  applied  calcium  ions  in  isotonic  saline.  An  equilibrium  constant  has 
been  calculated  for  the  reaction  Ca**  +  x"  =  CaX.  Administration  of  para¬ 
thyroid  extract  reduces  the  den.sity  of  charge,  x,  and  therefore  the  bound  Ca, 
in  all  of  these  tissues.  Figures  for  Ca,  Xa,  and  Cl  determined  elect rometrically 
agree  well  with  analytic  figures  for  both  dense  and  loose  tissues. 

80.  Salivary  Co.ntribution  to  Ena.mel  Maturation  and  (.'aries  Ke- 
SISTANCE.  Robert  J.  Vanning,  James  II.  Shaw,  and  Reidar  P.  Sognnaes,  Harvard 
School  of  Dental  Medicine,  Boston,  Mass.  The  major  salivary  glands  were 
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surgically  removed  in  five  groups  of  twelve  white  rats  each  at  21,  31,  41,  51,  and 
61  days  of  age,  respectively.  During  this  initial  postweaning  period  of  forty 
days,  all  rats  were  maintained  on  a  noncariogenic  adequate  purified  diet,  con¬ 
taining  a  ratio  of  17  (xm,  fat,  64  Gm.  protein,  4  Gm.  salt  mixture,  2  Gm.  1 :20 
liver  concentrate,  and  2  Gm.  whole  liver  substance,  as  well  as  all  required 
vitamins.  Two  rats  from  each  group  were  sacrificed  on  the  sixty-first  day  of 
age,  at  which  time  no  caries  had  developed.  The  remaining  rats  were  trans¬ 
ferred  to  a  purified  caries-producing  diet  (Shaw,  J.  D.  Res.  26:  47,  1947)  for 
an  additional  114  days.  The  experiment  was  terminated  when  all  animals 
were  175  days  of  age.  At  that  time  the  number  of  carious  molars,  the  number 
and  extent  of  carious  le.sions  were  determined  by  binocular  examination. 
The  group  of  rats  desalivated  at  21  days  of  age  had  the  highest  incidence  of 
dental  caries.  A  ])rogressive  decrease  in  caries  was  noted  as  the  length  of 
salivary  exposure  of  the  teeth  was  increased.  Statistically,  there  was  a  highly 
significant  difference  between  the  extreme  groups,  desalivated  at  21  versus 
61  days,  respectively.  These  data  suggest  that  saliva  has  an  es.sential  influence 
on  the  teeth  in  the  early  posteruptive  i)ei-iod  which  results  in  a  higher  re¬ 
sistance  to  the  external  caries-])roducing  factors. 

31.  Effect.s  of  Several  Fluoride  Keaoexts  Ffon  the  Surface  Structure 
OF  Dental  Enamel.  Robert  li.  Fischer  and  Joseph  (\  Mahler,  Department  of 
Chemistry,  Indiana  I'niversity,  Bloomington,  Ind.  Electron  diffraction  and 
x-ray  diffraction  studies  have  been  made  of  powdered  dental  enamel  following 
treatments  with  several  different  fluoride  reagents.  Hydrofluoric  acid  causes 
a  rapid  transformation  of  the  ai)atite  structure  to  one  of  calcium  fluoride,  and 
the  change  is  predominately  upon  the  surface  of  the  enamel.  Sodium  fluoride 
causes  a  similar  but  less  rapid  change,  with  the  rate  increasing  as  the  pH  is 
lowered.  Results  ob.served  with  i)otassium  fluoride  are  approximately  the  same 
as  tho.se  observed  with  sodium  fluoride.  S(Klium  monoiluorophosi)hate  does  not 
re.sult  in  a  change  of  apatite  structure  to  calcium  fluoride  structure  during  treat¬ 
ments  for  as  long  as  one  we«‘k  in  a  2  per  cent  solution  at  a  pH  as  low  as  2. 
Sodium  fluosilicate  al.so  cam.es  a  transformation  to  calcium  fluoride,  but  the 
rate  is  slower  than  with  sodium  fluoride,  and  the  changes  develop  somewhat 
within  the  particles  rather  than  just  on  the  surfaces.  The  effects  of  stannous 
fluoride  are  distinctively  different  than  those  of  other  reagents.  The  surface 
apatite  structure  is  replaced  by  an  amori)hous  structure,  even  during  very 
brief  treatments,  and  this  amorphous  .substance  may  be  rendered  crystalline 
by  heating.  The  mechanism  must  involve  both  the  tin  and  the  fluoride,  be¬ 
cause  stannous  chloride  treatments  result  in  |)ractically  no  alteration  of  the 
original  apatite  structure.  X-ray  diffraction  studies  of  whole  teeth  following 
treatments  with  various  fluoride  reagents  indicate  that  the  effects  of  the  reagents 
uptm  whole  teeth  are  substantially  the  .same  as  those  upon  i)owdered  enamel. 

32.  STUDIE.S  ON  Hat  Oral  IjActobauilli.  R.  J.  Fitzgerald,  11.  V.  Jordan, 
and  /.  Zipkin,  National  Institute  of  Dental  Research,  Bethesda,  Md.  A  number 
of  bacteriologic  studies  »>n  the  oral  flora  of  white  rats  fed  various  cariogenic 
and  noncariogenic  diets  have  yielded  results  which  indicate  a  lack  of 
etiological  relationship  between  rat  oral  lactobacilli  and  caries.  In  addition, 
it  apj)ears  that  oral  lactobacillus  counts  of  rats  are  not  a  valid  index  of  the 
severity  of  the  caries  attack,  first,  because  the  lactobacillus  count  of  weanling 
rats  may  actually  decrea.se  when  these  animals  are  placed  on  a  cariogenie  diet 
and,  second,  lactobacillus  tMUints  of  rats  maintained  on  noncariogenic  diets 
frequently  may  equal  or  .surpass  those  of  animals  on  cariogenic  diets.  The 
types  of  lactobacilli  indigenous  to  the  oral  cavity  of  the  white  rat  differ  in 
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several  important  biochemical  and  nutritional  characteristics  from  those  found 
in  the  human  oral  cavity.  These  organisms  seem  to  be  previously  undescribed 
and  their  characteristics  will  be  presented  in  some  detail. 

33.  Effect  of  Fluorides  on  the  Tumor  S  37  After  Transplantation  to 
Sei.£Cted  Locations  in  Mice  and  Guinea  Pigs.  Harold  S.  Fleming,  Yale  Uni¬ 
versity  School  of  Medicine,  Department  of  Pathology,  New  Haven,  Conn.  The 
tumor  known  as  Sarcoma  37  was  transplanted  to  selected  locations  in  dba  mice 
and  guinea  pigs.  Young  adults  of  both  sexes  received  transplants  of  this  tumor. 
For  mice  the  transplantation  sites  were  the  brains  and  axillae;  for  guinea  pigs 
the  sites  were  the  anterior  eye  chambers  and  the  brains.  After  transplantation 
each  group  of  animals  was  divided  so  that  half  could  receive  fluorides,  while  the 
remaining  half  served  as  controls.  NaF  was  administered  either  by  drinking 
water  or  by  intraperitoneal  injection.  Concentrations  of  20  ppm  (1-50,000) 
were  used  for  drinking  water  and  concentrations  of  1,000  ppm  (1-1,000)  were 
used  for  injections.  Administration  of  fluorides  was  over  selected  periods, 
usually  starting  directly  after  transplantation  of  the  tumor.  Drinking  water 
with  fluorides  was  given  ad  lib.  A  mouse  weighing  approximately  20  Gm. 
received  0.05  c.c.  per  injection,  while  a  400  to  500  Gm.  guinea  pig  received  0.5 
e.c.  per  injection.  Injections  usually  were  given  daily.  Treated  and  control 
animals  w'ere  sacrificed  intermittently.  Fluorides,  as  given  in  the  amounts 
stated,  did  not  appear  injurious  to  the  animals.  Animals  bearing  transplants 
of  this  tumor  lived  longer  and  lost  less  weight,  when  fluorides  were  admin¬ 
istered,  than  did  the  controls.  Tumor  size  w’as  grossly  larger  in  untreated 
animals.  Microscopically,  tumors  from  untreated  animals  were  larger  and 
more  vascular  than  those  from  treated  animals.  Tumor  cells  from  treated 
animals  show’ed  less  tendency  to  form  rosettelike  arrangements  with  polarized 
nuclei  around  blood  vessels.  It  was  also  observed  that  spaces  betw'een  tumor 
cells  were  consistently  more  definite  and  larger  when  fluorides  had  been  ad¬ 
ministered.  In  addition,  the  ratio  of  cytoplasm  volume  to  nuclear  volume  was 
much  less  in  these  instances.  Central  portions  of  treated  tumors  showed 
more  necrosis,  w'hile  along  the  peripheral  borders  fewer  instances  of  telephase 
were  observed,  although  there  were  a  greater  number  of  figures  representing 
earlier  mitotic  stages.  From  these  observations  it  appears  that  fluoride  ad¬ 
ministration  alters  grow  th  of  the  tumor  S  37. 

34.  An  Improved  Micro  Antimony  Electrode  and  pII  Determination  in 
THE  Periodontal  Pocket.  B.  K.  Forscher,  A.  G.  Paulsen,  and  W.  C.  Hess, 
Georgetown  University  School  of  Dentistry,  Washington,  D.  C.  Electrodes  of 
pure  antimony  cast  in  glass  are  not  suitable  for  pH  determinations  in  poorly 
accessible  regions  because  of  the  poor  mechanical  strength  and  brittle  nature  of 
antimony.  These  disadvantages  are  avoided  by  preparing  an  electrode  by 
electroplating  antimony  onto  a  No.  5  dental  explorer  using  the  method  of  Bloom. 
This  electrode  is  insulated  with  a  chemical-resistant  nonconducting  resin  so 
that  only  2  to  3  mm.  of  the  antimony-coated  tip  is  available  for  reaction  with  the 
medium.  The  pll  of  the  periodontal  pockets  in  a  number  of  patients  was  investi¬ 
gated  with  this  instrument.  Inspection  of  the  data  revealed  no  apparent  rela¬ 
tionship  betw^een  the  pH  and  the  depth  and  location  of  the  periodontal  pockets. 

35.  Chemical  Studies  in  Periodontal  Disease.  XI.  The  Volatile  Amine 
Content  of  Saliva.  L.  S.  Fosdich,  R.  Q.  Blackwell,  and  W.  J.  Carter,  North- 
western  University  Dental  School,  Chicago,  III.  Piez,  on  the  basis  of  paper 
chromatographic  studies  on  fresh  and  incubated  saliva,  found  that  the  saliva 
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of  people  suffering  from  periodontosis  consistently  contained  volatile  amines. 
It  was  thought  that  this  phenomenon  might  be  used  for  a  rapid  chemical  test 
for  periodontosis.  Five  cubic  centimeters  of  saliva  was  collected  in  a  test 
tube  containing  5  c.c.  of  acidified  ethyl  alcohol.  The  mixture  then  was 
centrifuged,  and  5  c.c.  of  the  clear  solution  was  diluted  with  10  c.c.  of  1  N 
sodium  hydroxide  and  distilled  into  a  25  c.c.  volumetric  fiask.  To  the  distillate 
was  added  0.2  c.c.  of  1  per  cent  ninhydrin  and  10  c.c.  of  pH  5  buffer,  and  the 
mixture  was  warmed  in  boiling  water  for  twenty  minutes  to  develop  the  color. 
The  mixture  was  cooled  and  diluted  to  exactly  25  c.c.  with  a  50/50  pro¬ 
panol/water  solution.  The  transmission  was  read  on  a  Coleman  Spectro¬ 
photometer  at  570  fifi.  The  readings  were  compared  with  a  standard  curve  pre¬ 
pared  from  methylamine.  The  volatile  amine  content  varied  from  0  to  26 
mg.  per  100  c.c.  If  it  is  assumed  that  any  value  between  2  mg.  per  100  c.c. 
is  negative,  then  85  per  cent  of  the  eighty-eight  patients  with  normal  gingivae 
are  negative.  In  twenty-five  cases  of  frank  periodontosis  the  test  is  positive 
in  96  per  cent,  and  in  ten  cases  of  periodontitis  the  test  is  negative  in  80  per 
cent  of  the  cases. 

36.  Metabousm  of  the  Protein  M.4trix  of  Calcified  Tissues  Under 
Normal  and  Fasting  Conditions.  Irving  B.  Fritz  and  George  IV.  Burnett, 
Department  of  Dental  Research,  Army  Medical  Service  Graduate  School,  Wash¬ 
ington,  D.  C.  Since  the  incorporation  of  N^®-labeled  amino  acids  into  tissues 
is  intimately  associated  with  protein  metabolism,  and  is  independent  of  simple 
ion  exchange,  N*®-glycine  was  used  to  study  the  in  vivo  protein  metabolism  of 
various  calcified  and  noncalcified  tissues  of  Sprague-Dawley  rats.  Male  rats, 
weighing  approximately  200  Gm.  were  maintained  on  a  15  per  cent  casein  diet 
in  separate  metabolic  cages.  They  were  each  fed  150  mg.  of  32.0  atom  per  cent 
excess  N^®-glycine  in  six  aliquots  over  a  three-day  period,  after  which  they 
were  fasted  for  various  intervals  before  sacrificing.  Comparable  tissues  from 
different  groups  of  rats  were  then  collected  and  analyzed  for  their  N'®  con¬ 
centration.  The  tissues  of  animals  which  were  sacrificed  eighteen  hours  after 
the  last  N^®-glycine  feeding  had  the  following  concentrations  of  expressed 
as  atom  per  cent  excess:  incisor  dentin,  0.072;  molar  dentin,  0.056;  femur 
diaphysis,  0.085 ;  femur  epiphysis,  0.197 ;  and  plasma  proteins,  0.307.  In  con¬ 
trast,  the  tissues  of  animals  which  were  sacrificed  160  hours  after  the  last  N*'- 
glycine  feeding  had  the  following  concentrations  of  N'®,  expressed  in  similar 
units:  incisor  dentin,  0.134;  molar  dentin,  0.040;  femur  diaphysis.  0.063; 
femur  epiphysis,  0.107 ;  and  plasma  proteins  0.165.  In  general,  the  N'®  con¬ 
centration  of  various  ti.ssue  ])roteins  decreased  as  the  animals  were  fasted, 
resulting  from  the  catabolism  of  primarily  dynamic  tis.sue  protein.  In  marked 
contrast,  the  relative  increase  in  concentration  of  X'®  of  incisor  dentin  in¬ 
dicates  that  a  high  net  anabolism  of  dentinal  protein  w  as  maintained  during 
fasting,  and  formation  of  new'  matrix  w'as  facilitated  by  the  utilization  of 
nitrogen  from  the  general  metabolic  pool. 

37.  The  Mechanism  of  Staphylococcal  Coagulation  and  Fibrinolysis. 
Earl  B.  Gerheim,  Horace  M.  Floyd,  James  Okubo,  Robert  Morris,  and  Ray  Prins, 
Division  of  Research,  University  of  Detroit  School  of  Dentistry,  Detroit,  Mich. 
Pathogenic  strains  of  Staphylococcus  aureus  are  capable,  in  most  cases,  of  both 
clotting  human  plasma  and  lysing  the  clot.  This  staphylococcal  coagulation  is 
independent  of  the  normal  clotting  mechanism  which  depends  upon  the  forma¬ 
tion  of  thrombin.  An  equation-like  summaiw'  gives  the  mechanism  of  this 
bacterial  coagulation. 
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1.  Prostaphylocoagulase  +  Cofactor  — >  Staphylocoagulase  (Exotoxin  from 
Staphylococcus)  (Plasma  component)  (Thrombinlike) 

2.  Fibrinogen  +  Staphylocoagulase  — >  Fibrin 

The  mechanism  of  stai)hylococcal  fibrinolysis  is  analogous  to  streptococcal 
fibrinolysis,  that  is,  the  activation  of  an  enzyme  precursor  (profibrinolysin). 
It  might  be  pointed  out  that  this  is  the  rationale  for  the  use  of  the  streptococcal 
factor  (streptokinase)  in  such  conditions  as  hemothorax  and  burns. 

38.  An  Electro- An.\ tom ic  Survey  of  the  C.^sserian  (Ianglion.  Joseph 
A.  Gibilisco,  University  of  Alabama  School  of  Dentistry,  Birmingham,  Ala.  A 
dual  beam  cathode  ray  oscillograph  and  supplemental  electronic  equipment  have 
been  adapted  for  determination  of  the  electrical  potentials  existing  in  the 
Cxasserian  ganglion.  Fifteen  cats  have  been  used  for  this  study  with  the  ulti¬ 
mate  objective  of  determining  the  ])athways  of  sensation  such  as  pain,  tem¬ 
perature,  and  touch.  A  platinum-stimulating  electrode  is  fixed  over  the 
various  areas  of  peripheral  distribution  of  the  trigeminal  nerve.  A  nichrome 
wire  pickup  electrode  is  inserted  within  the  body  of  the  Gasserian  ganglion 
or  one  of  its  three  divisions.  Xen-e  impulses  from  the  point  of  stimulation 
pass  through  the  nerve  to  its  ganglion  and  then  to  the  pickup  electrode.  The 
potentials  from  the  pickup  electrode  are  amplified  by  a  preamplifier  and  pass 
to  the  cathode  ray  oscillogra])h.  Responses  to  the  stimulation  have  been  ob¬ 
served  from  (1)  the  cornea,  (2)  the  right  maxillary  and  mandibular  gingival 
tissue,  and  (3)  the  right  maxillary  and  mandibular  dentition.  Investigation 
has  been  limited  to  the  right  Gasserian  ganglion.  Intensity  of  stimulus  has 
shown  considerable  variation  in  different  locations  and  different  tissues.  For 
example,  we  have  observed  that  the  cornea  responds  to  the  lowest  intensity, 
while  increased  intensity  is  necessary  to  induce  a  response  from  either  the 
dentin  or  the  enamel.  The  magnitude  of  the  stimulus  needed  for  an  enamel 
response  is  approximately  20  to  40  volts.  These  results  indicate  the  feasibility 
of  using  electro-anatomic  technics  for  determining  the  nature  of  the  fibers 
found  in  the  divisions  of  the  trigeminal  nerve. 

39.  Relative  Abilities  of  Natural  and  Artificial  Dentition  Cases  in 
Judging  Differences  in  Sweetness  of  Solid  Food.  Donald  B.  Giddon,  M.  E. 
Dreisbavh,  Carl  Pfaffman,  and  R.  S.  Manly,  Tufts  ('allege  Dental  School,  Boston, 
Mass.  A  test  food  for  sweetness  judgments  by  the  differential  threshold  method 
was  prepared  by  making  cookies  with  6,  7,  8,  and  9  ounces  of  .sugar  in  different 
batches.  Each  subject  was  required  to  give  an  estimate  concerning  the  relative 
sweetne-ss  of  a  morsel  of  a  cookie  when  he  chewed  it  in  his  usual  manner.  Fifteen 
full-denture  ca.ses  were  studied,  both  with  and  without  a  limitation  of  10  .seconds 
on  the  time  for  judgment.  These  cases  were  compared  with  fourteen  natural 
dentition  cases  having  a  similar  average  age.  On  the  average  the  natural 
dentition  cases  needed  le.ss  than  one-half  as  much  time  as  the  full-denture  yases 
in  order  to  lx*  ready  to  give  an  estimate.  Under  these  conditions  it  appeared 
that  the  full-denture  cases  required  1.2  Gm.  difference  in  sugar  content  per 
morsel  in  order  to  give  correct  estimates  three  out  of  four  times.  The  natural 
dentition  cast's  needed  only  0.7  Gm.  on  the  average.  With  the  time  restriction, 
natural  dentition  cases  had  the  .same  accuracy  of  judgment  as  without,  but  the 
denture  ea.ses  needed  nearly  5  Gm.  of  sugar  differential.  This  finding  suggests 
that  inadequacy  in  masticatory  ability  may  hamper  a  subject’s  enjoyment  of 
solid  food  under  certain  circumstances. 
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40.  The  Demonstration  of  Aldolase  Activity  in  Sonic  Extracts  of 
Lactobacillus  casei  4646.  Robert  E.  Gillis,  Department  of  Microbiology, 
Western  Reserve  University,  Cleveland,  Ohio.  We  have  reported  previously  on 
the  existence  of  glycolytic  activity  in  sonic  extracts  of  Lactobacillus  casei  4646. 
The  present  communication  deals  with  the  demonstration  of  activity  of  the 
enzyme  aldolase  in  the  sonic  extracts.  Aldolase  catalyzes  the  following  reaction : 

Hexosediphosphate  3  phosphoglyceraldehyde  +  dihydroxyacetone  phosphate 

The  method  used  to  assay  the  glycolytic  extract  for  aldolase  activity  is  a 
modification  of  the  Sibley  and  Lehninger  method  for  assay  of  animal  tissue 
extracts  for  this  enzyme.  It  involves  the  produetion  of  a  chromogen  by  the 
addition  of  2,  4-dinitrophenylhydrazine  to  the  triose  phosphates  produced 
when  hexosedi])hosphate  is  split  by  aldolase.  Hydrazine  is  lused  as  a  trapping 
agent  and  the  hydrazones  of  the  triose  phosphates  are  trapjied  in  a  1 :1  ratio. 
Esterified  phosphates  are  removed  by  incubation  with  NaDH.  The  addition 
of  2,  4-dinitrophenylhydrazine  produces  2,  4-dinitrophenylhydrazones  which 
give  a  characteristic  reddish-violet  color.  A  further  test  for  aldolase  aetiAUty 
was  devised  making  use  of  the  following  reaetion ; 

(1)  c-i) 

Hexosediphosphate  3  phosphoglvceraldehvde  1  ai*seno-3-phosphoglvceric 

■  DPN  acid  +  DPXIL 
ASO4 

I  )ihydroxyacetone  phosphate 

In  reaction  (2)  DPX  is  reduced  to  I)PXH2.  The  reaction  is  followed  in 
the  Beckman  spectrophotometer  by  reading  DPX  at  340  inp.  Data  obtained 
using  these  methods  clearly  showed  the  existence  of  aldolase  activity  in  the 
sonic  extracts. 

41.  Effect  of  Pressure  on  Tooth  Material.  R.  E.  Glegg,  C.  P.  Leblond 
and  Y.  Kumamoto,  Department  of  Anatomy,  McGill  University,  Montreal, 
Canada.  After  injection  of  Ca^'  and  P*-  into  newborn  and  very  young  rats, 
radioautographs  of  sections  of  teeth  revealed  that  a  radioactive  band  appears  in 
the  dentin  due  to  the  deposition  of  crystals  containing  these  elements.  As  time 
elapses  after  P®*  injection,  the  band  approaches  the  dentinoenamel  junction  and 
becomes  more  widespread.  These  results  are  attributed  to  a  rearrangement  of 
the  crystals  of  young  dentin  due  to  dis.solution  and  redeposition  of  crystalline 
material.  It  is  suggested  that  mechanical  effects,  particularly  pressure  and 
tension  effects,  are  responsible  for  the  instability  of  the  crystals  of  dentin. 
While  it  is  generally  believed  that  mechanical  effects  influence  bone  or  tooth  by 
producing  changes  in  vascularization  and  by  evoking  the  appearance  of  osteo¬ 
clasts  (pre.ssure)  or  osteoblasts  (tension),  mechanical  effects  could  not  possibly 
influence  the  core  of  the  dentin  in  such  a  manner.  Arguments  will  be  presented 
in  support  of  the  view  that  these  observations  are  explaine<l  by  mechanical 
effects  exerted  directly  on  the  crystals  of  dentin.  In  general,  pre.ssure  would  bt' 
responsible  for  the  increased  solubility  of  Imne  or  totith  erystals,  in  accordance 
with  Riecke’s  principle.  Convei-sely,  tension  (which  in  the  mathematieal 
analysis  of  the  problem  may  1m'  considered  as  a  negative  pressure)  would 
promote  grow’th  of  the  crystals. 

42.  The  Effect  of  Syste.mic  Disturbances  I’ki.n  the  Dental  Pulp. 
Irving  Glickman  and  Gerald  S!hklar,  Department  of  Oral  Pathology,  Tufts 
College  Dental  Stchool,  Boston,  Mass.  The  dental  pulp  of  developing  and  formeil 
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teeth  was  studied  in  rats  and  mice  subjected  to  the  following  systemic  disturb¬ 
ances:  acute  starvation,  protein  deprivation,  hypothyroidism  induced  bj- 

thiouracil,  parenterally  administered  cortisone,  alloxan  diabetes,  and  the  alarm 
reaction  of  Selye.  An  effort  was  made  to  evaluate  pulp  changes  in  teeth  devoid 
of  carious  involvement.  In  general  it  was  found  that  the  effects  of  systemic 
influences  were  more  notably  manifest  in  the  continuously  erupting  incisors  than 
in  the  pulps  of  the  molar  teeth.  Comparable  pulpal  changes  were  noted  in 
acute  starvation,  alloxan  diabetes,  and  in  animals  subjected  to  repeated  injec¬ 
tions  of  cortisone.  The  pulpal  changes  consisted  of  degeneration  of  the  odonto¬ 
blastic  layer  with  vacuolization  of  the  cytoplasm,  pyknosis,  and  rupture  of  the 
cell  membrane.  In  the  remainder  of  the  pulp  the  cells  presented  a  diminution 
in  number  and  alteration  in  morphology.  The  over-all  effect  was  a  change  from 
the  normal  stellate  shape  to  a  spherical,  somewhat  pyknotic  cell.  The  normally 
homogeneous  matrix  of  the  pulpal  tissue  was  altered  so  that  it  appeared  as  an 
irregularly  fibrinoid  meshwork  enclosing  numerous  small  vacuoles. 

43.  Tooth  Attachment  in  Dermoid  Cysts.  Henry  M.  Goldman,  Eleanor 
Govel,  and  David  G.  Stahl,  Dental  Department,  Beth  Israel  Hospital,  Boston, 
Mass.  There  has  been  much  discussion  recently  of  the  presence  of  plasma  cells 
and  lymphocytes  in  the  connective  tissue  subjacent  to  the  sulcular  epithelium 
of  the  tooth.  One  opinion  holds  that  these  inflammatory  cells  are  normal  con¬ 
stituents  of  the  gingival  tissue,  while  another  believes  the  presence  of  these  cells 
to  be  a  sign  of  a  subacute  inflammation.  It  was  decided  to  investigate  similar 
areas  in  teeth  not  exposed  in  the  oral  cavity.  Erupted  teeth  in  dermoid  cysts 
were  examined,  and  microscopic  study  of  the  gingival  ti.s.sue  disclosed  an 
infiltrate  corresiionding  to  that  seen  in  the  oral  gingiva.  The  sulcular  epithe¬ 
lium  was  intact,  and  subjacent  to  it  was  an  infiltrate  einnposed  chiefly  of 
plasma  cells  and  lymphocytes. 

44.  Comparative  Effect  of  Sodium  Fluoride  and  Sodium  Oxalate  on 
Normal  and  Neopla.stic  Tis.sues  In  Vitro  and  In  Vivo.  Nicholas  G.  Grand, 
School  of  Dentistry,  St.  Louis  University,  St.  Louis,  Mo.  The  purpose  of  this 
investigation  was  to  study  the  comparative  effect  of  various  fluoride  and 
oxalate  concentrations  on  normal  and  neoplastic  tis.sues  in  vitro  and  in  vivo. 
The  tissues  used  were  selected  according  to  their  particular  function,  e.g., 
mouse  spleen  for  the  ameboid  cells,  mouse  salivary  gland  for  terminal  cell 
cluster  formations,  chick  embryo  heart  for  muscle  contractions,  chick  embryo 
kidney  for  dye  concentration  into  the  proximal  tubules,  and  neoplastic  tissues 
for  8ucces.sful  transplantations  and  transfers.  Adenocarcinoma  of  the  mouse 
mammary  gland  and  an  exiierimentally  produced  undifferentiated  carcinoma 
of  the  mouse  parotid  gland  were  employed.  The  ti.s.sue  fragments  (I  to  2 
mm.®)  were  immersed  in  either  sodium  fluoride  or  sodium  oxalate  isotonic 
solutions  of  known  concentrations.  The  volume  of  the  test  solutions  was 
always  1  mm.  The  tissues  were  removed  at  the  end  of  one  hour  at  room  tem¬ 
perature.  They  w^ere  then  either  transplanted  into  .susceptible  animals  or  ex- 
planted  into  ti.ssue  culture  solid  media.  All  tissues  tested  in  vitro  and  in 
vivo  at  concentrations  of  90  to  100  meq.  per  liter  of  either  fluoride  or  oxalate 
ions  survived  without  ajipreciable  damage  evidenced  by  good  cellular  prolifera¬ 
tion  and  good  function.  If  the  concentration  reached  140  meq.  per  liter  of 
fluoride  or  oxalate  ions,  the  tis.sues  were  irreversibly  injured,  manifested 
by  the  diminuty  of  cellular  proliferation  and  complete  loss  of  function.  How¬ 
ever,  neoplastic  tissues  survived  transplantation  into  susceptible  animals  as 
high  as  600  meq.  per  liter  of  either  fluoride  or  oxalate  ions.  The  possibility 
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that  fluoride  and  oxalate  ions  immobilize  the  same  cations  is  being  considered. 
The  coincidence  of  equal  milliequivalents  per  liter  of  fluoride  and  oxalate  ions 
is  emphasized. 

45.  Microorganisms  From  Sauva  of  Caries-Free  and  Caries-Susceptible 
Human  Beings.  Gordon  E.  Green  and  Matthew  C.  Dodd,  Deyital  Research 
Laboratory  and  Department  of  Bacteriology,  Ohio  State  University,  Columbus, 
Ohio.  Twenty-flve  caries-free  and  twenty-flve  caries-susceptible  individuals  were 
selected  on  the  basis  of  clinical  and  roentgenologic  examinations.  Bacteriologie 
studies  on  the  salivary  flora  of  these  two  groups  indicated  the  major  difference  to 
be  in  number  and  kind  of  lactobacilli.  The  average  counts  of  lactobacilli  are: 
caries-free,  2,000  per  cubic  centimeter;  all  smooth  type,  caries-susceptible, 
400,000  per  cubic  centimeter  of  which  55  per  cent  were  rough  types.  Further 
comparison  of  the  cultural  and  biochemical  properties  of  these  lactobacilli  dis¬ 
closed  that  none  of  them  grew  appreciably  in  a  medium  of  saliva,  saline,  and 
glucose.  Smooth  strains  tend  to  become  rough  in  liquid,  but  not  in  solid  media. 
Saliva  appears  to  reverse  this  tendency.  In  four  media  the  rough  strains  have 
less  acidogenic  capabilities  than  smooth  strains.  From  two  caries-free  subjects 
rough  lactobacilli  occasionally  have  been  isolated.  These  organisms  are  dif¬ 
ferent  in  cultural  and  acidogenic  characteristics  from  rough  strains  of  sus¬ 
ceptible  subjects.  The  caries-free  rough  strains  have  reverted  to  smooth  only 
on  laboratory  media  under  certain  conditions,  and  acidogenically  they  re¬ 
semble  the  usual  smooth  strains.  Growth  curve  experiments  showed  that 
filtered  saliva  from  caries-free  human  beings  only  possessed  an  inhibitory 
capacity,  inhibiting  nine  of  ten  strains  tested.  At  jiresent  smooth  strains  of 
lactobacilli  from  caries-free  and  caries-susceiitible  human  beings  appear  to  be 
identical.  In  some  physiologic  characteristics  rough  strains  from  caries-free 
saliva  closely  resemble  the  smooth  strains,  while  the  caries-susceptible  rough 
strains  are  entirely  different  from  any  of  these.  Certain  of  these  variations 
can  be  influenced  by  the  pH  and  composition  of  laboratory  media.  Experi¬ 
ments  are  in  progress  to  relate  these  phenomena  more  closely  to  events  taking 
place  in  saliva. 

40.  The  Effect  of  Periodontal  Treatment  on  the  Band  of  Circul^vr 
F1BER.S  IN  THE  MARGINAL  Gingiva.  David  .1.  Ilagennun  and  Sumter  S.  Arnim, 
Dental  Branch,  University  of  Texas,  Houston,  Texas.  Biopsies  of  the  marginal 
gingiva  and  smears  from  gingival  sulci  were  secured  from  a  patient  prior  to. 
during,  and  following  treatment  of  periodontal  lesions  by  gingivectomy  and  by 
curettage,  respectively.  The  sections  were  cut  in  horizontal  plane  so  that  the 
circular  connective  tissue  fibers  of  the  marginal  gingiva  were  jilainly  revealed. 
It  was  found  that  these  fibers  were  almost  entirely  destroyed  in  extensive 
periodontal  lesions,  and  that  they  re-form  following  gingivectomy  or  curettage. 
Their  presence  and  condition  appeared  to  lie  related  to  the  amount  of  bacterial 
plaque  and  other  material  found  on  the  tooth  near  the  gum  margin.  Clinical 
studies  reveal  that  the  tone  of  marginal  gingiva  and  its  adaptation  to  the  tooth 
is  largely  dependent  upon  the  jiresence  and  health  of  the  band  of  circular  fibers 
within  the  gingival  margin. 

47.  Duplicability  of  Tests  for  Kate  of  Acid  Production  by  Salivary 
Sediment.  G.  L.  Hargreaves  and  R.  S.  Manly,  Tufts  College  Dental  School, 
Boston,  Mass.  When  buffer,  glucose,  and  hydrogen  ion  concentration  and  tem¬ 
perature  are  kept  constant  in  a  liciuid  that  is  in  contact  with  sediment  from 
whole  stimulated  .saliva,  the  pH  differential  between  the  sediment  and  solution 
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at  equilibrium  is  aii  index  of  the  rate  of  acid  production  by  the  sediment.  In¬ 
hibitors  of  acid  production  can  l)e  evaluated  from  their  effect  on  this  differ¬ 
ential,  using  as  the  base  the  differential  with  a  control  test.  The  duplicability 
of  this  index  appeared  satisfactory  with  repetitions  of  inhibitors  either  on  the 
same  sediment  mass,  on  different  sediments  from  the  .same  .subject,  or  on  sedi¬ 
ments  from  different  subjects.  Kesults  were  similar  with  four  inhibitors  when 
comparison  was  made  between  the  sediments  obtained  by  brushing  the  teeth 
with  water  and  the  sediments  obtained  from  the  whole  .salivas  of  the  same 
.subjects.  Several  inhibitors  were  studied  which  have  been  proposed  at  one 
time  or  another  for  control  of  dental  caries.  The  pH  differential  was  decreased 
by  0.01  per  cent  sodium  iodoacetate,  0.1  j)er  cent  sodium  fluoride,  and  0.01 
per  cent  urea,  but  not  by  glyeeraldehyde,  naphthoquinone,  or  hydroquinone 
at  these  concentrations.  Xo  effect  could  be  observed  from  treatment  of  a 
.sediment  with  penicillin  for  several  hours,  even  though  the  control  differential 
from  salivary  sediment  was  dimiiiLshed  over  one-half  when  .saliva  was  col¬ 
lected  twenty-four  hours  after  brushing  with  i)enicillin  dentifrice  began. 

48.  The  Cavity-Sealing  Properties  of  Silicate  O.mext.  Irving  T. 
Harris,  Northwestern  University  Dental  School,  Chicago,  III.  Cavities  were 
prepared  in  teeth  of  a  dog  and  filled  as  follows:  (1)  An  arbitrary  powder- 
liquid  ratio  which  the  operator  regarded  as  being  clinically  acceptable.  Cotton 
rolls  were  used  to  maintain  a  dry  field  and  the  cavity  was  desiccated  with 
alcohol.  A  celluloid  strip  was  held  over  the  filling  for  five  minutes;  the  cotton 
rolls  w’ere  removed  at  the  expiration  of  an  additional  ten  minutes.  After 
trimming  off  the  exces.s,  the  filling  was  coated  with  cocoa  butter.  (2)  Same  as 
above  with  the  exception  that  the  slab  temperature  was  controlled  and  the  tooth 
isolated  with  a  rubber  dam.  (3)  Rubber  dam;  jiowder-liquid  ratio  4  to  3; 
slab  temperature  65°  F.  (4)  Same,  with  the  exception  that  the  filling  was 
coated  with  cocoa  butter  for  twenty-five  minutes  before  the  margins  w'ere 
trimmed.  The  dog  lived  for  thirty  days  on  a  normal  dog  diet.  At  the  termina¬ 
tion  of  this  period,  the  teeth  and  fillings  were  kept  moist  wtih  radioactive 
Ca^®  for  a  period  of  two  hours.  Then,  the  animal  w-as  sacrificed  and  the  teeth 
were  sectioned.  Radioautographs  of  thF~sections  revealed  the  following:  (A) 
Technic  as  outlined  in  (1):  exten.sive  penetration.  (H)  Technic  as  out¬ 
lined  in  (2) :  penetration  outlining  the  filling  and  extending  well  into  the 
dentin.  (C)  Technic  as  in  (3)  :  filling  well  outlined  by  the  tracer  and  con¬ 
siderable  penetration  of  dentin.  (1))  Technic  as  in  (4)  :  .some  iienetration 
of  the  (’a^®;  how’ever,  this  does  not  extend  to  the  base  of  the  cavity.  Conclu¬ 
sions:  The  most  significant  changes  from  the  standpoint  of  cavity  seal  were 
seen  in  the  case  in  w  hich  cocoa  butter  was  placed  on  the  filling.  It  is  suggested 
that  only  the  most  exacting  jirocedures  jiroduce  cavity  seals  of  a  fair  degree  of 
effectiveness. 

49.  The  Cavity-Sealing  Properties  of  Autopolymerizing  Acrylic  and 
Zinc  Phosphate  Cement.  Donovan  W.  Brown,  Northwestern  University 
Dental  School,  Chicago,  III.  Cavities  were  prepared  in  teeth  of  a  dog  and  filled 
as  follow's:  (1)  Autopolymerizing  acrylic,  pack  method.  (2)  Autopolymerizing 
acrylic,  brush  method.  (3)  Zinc  phosphate  cement,  “sloppy”  mix.  (4)  Zinc 
phosphate  cement,  “thick”  mix.  The  dog  w'as  allowed  to  live  for  thirty  days  on 
a  normal  dog  diet.  At  the  end  of  that  period,  the  teeth  containing  the  fillings 
w'ere  kept  moist  wdth  radioactive  Ca^®  for  a  period  of  tw'o  hours.  Then,  the 
animal  w’as  .sacrificed  and  the  teeth  w'ere  sectioned.  Radioautographs  of  the 
teeth  and  fillings  disclosed  the  following:  (1)  Pack  acrylic:  a  large  area  of 
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penetration  of  Ca^®  around  the  filling.  (2)  Brush  acrylic;  penetration  of  some 
magnitude,  though  less  than  around  the  pack  acrylic.  (3)  Zinc  phosphate 
cement  (“sloppy”  mix) :  a  great  amount  of  penetration.  (4)  Zinc  phosphate 
cement  (“thick”  mix) :  markedly  less  penetration  than  in  the  case  of  the 
“sloppy”  mix.  Conclusions:  (1)  The  brush  method  of  placing  acrylic  produces 
a  more  effective  cavity  seal  than  the  pack  method.  (2)  If  cement  is  to  be  used, 
either  for  cementation  or  as  a  cavity  lining,  it  should  be  thoroughly  mixed,  and 
to  as  thick  a  consistency  as  is  permi.ssible  for  the  operation. 

50.  Effect  of  Mixing  Water  in  the  Diet  on  the  Development  of 
('vRious  Lesions  in  Kats.  .1/.  Rachel  Harris  and  Robert  M.  Stephan,  National 
Institute  of  Dental  Research,  Bethesda,  Md.  Many  investigators  have  reported 
differences  in  the  development  of  rat  caries  with  variations  in  the  physical 
properties  of  the  diet.  In  the  experiments  reported  here  we  have  mixed 
measured  amounts  of  water  into  different  diets  in  order  to  determine  how  the 
procedure  would  affect  the  production  of  caries  in  the  white  rat.  These  diets 
consisted  of  Basic  Diets  580  and  593  and  modifications  made  by  the  addition  of 
different  nutritional  supplements  or  inhibitors.  Each  of  these  variations  of 
the  diets  was  run  in  parallel,  (1)  without  added  water,  (2)  with  5  ml.  of  water, 
and  (3)  with  15  ml.  of  water  mixed  with  100  (Jm.  of  dry  diet.  Both  diets  and 
drinking  water  were  given  ad  libitum.  The  addition  of  water  in  the  diets  re¬ 
sulted  in  (1)  a  decrease  in  the  number  of  animals  with  caries — 18.0  per  cent 
for  the  dry  diets,  22.2  per  cent  for  the  diets  with  5  ml.  of  water,  and  16.9  per  cent 
for  the  diets  with  15  ml.  of  water  added;  (2)  a  decrease  in  the  average  number 
of  carious  teeth  per  animal — 2.87,  1.16,  and  0.37,  respectively;  (3)  a  decrease  in 
the  average  number  of  carious  lesions  on  each  of  the  tooth  .surfaces — occlusal, 
proximal,  buccal,  and  lingual;  (4)  a  decrease  in  periodontal  destruction;  (5) 
no  change  in  incisor  pigmentation;  (6)  an  increase  in  calculus  formation;  and 
(7)  an  increa.se  in  average  daily  weight  gain. 

51.  A  Preliminary  Report  of  the  Effects  of  Urea  and  Chlorophyll  on 
THE  Respiration  of  Sauva  and  a  Method  for  Evalu.4ting  Various  Samples 
of  Chlorophyll.  Glen  Ifyden  and  John  Hein,  School  of  Medicine  and 
Dentistry,  University  of  Rochester,  Rochester,  N.  Y.  By  the  Warburg  technic, 
the  re.spiration  of  saliva  and  the  effects  of  various  compounds  on  the  respiration 
were  studied.  There  are  great  differences  in  the  rate  of  endogenous  respiration 
of  different  .samples  of  .saliva.  Further,  the  same  sample  of  .saliva  changes  its 
respiratory  activity  with  the  time  and  temperature  at  which  it  is  kept.  These 
variables  make  it  difficult  to  compare  results  of  work  done  at  different  times. 
After  inve.stigating  the  variations  in  respiration  of  different  samples  of  saliva, 
the  effects  of  urea  and  chlorophyll,  in  various  concentrations  and  in  combination 
at  an  effective  concentration  separately,  on  the  endogenous  respiration  were 
studied.  The  effect  of  the  coiniiounds  on  the  total  endogenous  respiration  is 
expres.sed  as  the  i>ercentage  of  the  control  for  a  particular  run,  as  a  function  of 
time.  Then  the  effect  of  the  compounds  on  endogenous  respiration  is  expressed 
as  the  percentage  of  the  rate  of  respiration  of  the  control  as  a  function  of  time. 
Roth  chlorophyll  and  urea,  at  appropriate  concentrations,  decrease  the 
endogenous  respiration.  The  combined  effect  of  urea  and  chlorophyll  shows 
that  separate  reactions  in  the  resjiiration  appear  to  be  inhibited  by  the  two 
eomjiounds.  Applying  the  same  methods  to  various  samples  of  chlorophyll, 
we  find  that,  at  the  same  concentrations,  different  samples  of  chlorophyll  have 
different  degrees  of  effectiveness  in  the  inhibition  of  the  endogenous  respira¬ 
tion  of  saliva.  This  iirovides  an  additional  method  for  determining  the  activity 
of  various  samples  of  chlorojihyll. 
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52.  P]ffect  of  Copper  Sulfate  on  Initiation  and  Progression  of  Dental 
Caries  in  the  Syrian  Hamster.  John  W.  Hein,  School  of  Medicine  and 
Dentistry,  University  of  Rochester,  Rochester,  N.  Y.  I  have  found  that  certain 
samples  of  copper  chlorophyllins  contain  small  amounts  of  loosely  bound  copper. 
The  present  experiment  was  done  to  learn  whether  or  not  this  copper  could  ac¬ 
count  for  the  caries-preventive  effect  of  copper  chlorophyllin  compounds.  Thirty- 
seven  25-  to  29-day-old  Syrian  hamsters  from  eifjht  litters  were  placed  by  litter 
mate  distribution  into  four  "roups  and  given  drinking  solutions  containing 
copper  as  CUSO4  and  caries-producing  diet  ad  libitum  for  275  days.  The  result¬ 
ing  mean  Keyes  caries  scores  and  standard  deviations  were:  Group  I,  no  copper, 
nine  animals,  49  ±  44.3;  Group  II,  10  ppm  Cu,  nine  animals,  25  ±  23.9;  Group 
III,  25  ppm  Cu,  ten  animals,  16  ±  9.8;  Group  IV,  50  ppm  Cu,  nine  animals, 
9  ±  11.7.  Caries  scores  plotted  against  the  logarithm  of  the  copper  concentra¬ 
tion  approximate  a  straight  line,  indicating  tooth  destruction  was  a  function 
of  the  CUSO4  concentration.  Percentages  of  noncarious  teeth  in  Groups  I  to 
IV  were  11,  20,  28,  64,  respectively,  indicating  CUSO4  has  an  effect  on  initia¬ 
tion  of  decay,  but  not  as  a  simple  function  of  CU.SO4  concentration.  This  work 
gives  support  to  the  idea  that  initiation  and  progression  of  dental  decay  may 
be  different  mechanisms.  It  appears  that  minute  amounts  of  unbound  copper 
may  explain  the  caries-preventive  effect  of  copper  chlorophyllins.  Finally, 
since  McClure  (1948)  found  250  i)pm  of  Cu  to  have  no  pronounced  effect  on  rat 
caries,  it  appears  the  mechanisms  of  dental  decay  in  the  rat  and  hamster  differ 
.sufficiently  to  cast  doubt  on  a  transfer  of  experimental  caries  findings  between 
species. 

53.  The  Caries  Experience  Rates  of  12-,  13-,  and  14- Year-Old  School 
Children  After  Exposure  to  Artificially  Fluoridated  Water  for  59  to  70 
Months.  Iden  N.  Hill,  J.  Roy  lilayney,  and  Walter  Wolf,  Zoller  Memorial 
Dental  Clinic,  University  of  Chicago,  Chicago,  III.  The  12-,  13-  and  14-year-old 
children  examined  in  the  Evanston  Dental  Caries  Study  in  1952,  with  59  to  70 
months’  exposure  to  fiuoridated  water  indicated  a  reduction  in  dental  caries 
exjierience,  expressed  as  per  one  hundred  teeth,  of  apjiroximately  19.50  per 
cent  for  the  12-year-olds,  20.22  per  cent  for  the  13-year-olds,  and  12.97  per 
cent  for  the  14-year-old.s.  The.se  differences  were  noted  when  comparisons 
were  made  to  children  of  the  .same  ages  examined  in  the  base  line  group  be¬ 
fore  the  addition  of  sodium  fluoride  to  the  communal  water.  This  variation 
in  reduction  may  be  attributed  partially  to  the  .stage  of  eruption  of  the  teeth 
at  the  time  sodium  fluoride  was  added  to  the  water.  At  that  time,  February, 
1947,  this  group  of  12-,  13-,  and  14-year-olds  were  then  7,  8,  and  9  years  of 
age.  These  children,  w-ith  the  crowns  of  their  canines,  premolars,  and  second 
molars  fully  calcified,  had  not  reached  the  age  at  which  the.se  teeth  erupt,  but 
did  so  after  the  addition  of  sodium  fluoride  to  the  water.  It  is  logical  to  as¬ 
sume  that  the  greatest  reduction  in  dental  caries  probably  would  be  found  in 
the  12-year  group,  as  the  canines  and  second  molars  are  usually  in  the  final 
stages  of  eruption  at  this  time.  However  the  13-year-olds  demonstrated  a 
slightly  greater  reduction  than  the  12-year-olds.  This  may  be  due  to  the  fact 
that  at  the  time  of  examination  the  canine  and  second  molars  of  some  of  the 
12-year-olds  had  not  yet  erupted,  while  these  iiarticular  teeth  of  the  13-year- 
olds  w'ere  erupted  but  had  not  been  exposed  to  the  oral  environment  a  suf¬ 
ficient  length  of  time  for  caries  to  develop. 

54.  Preliminary  Report  on  the  Breeding  of  (L\ries-Im.mune  and  Caries- 
Susceptible  Strains  of  Syrian  Hamsters.  Harold  C.  Hodge,  Krling  Johansen, 
John  W.  Hein,  Elliott  A.  Maynard,  School  of  Medicine  and  Dentistry,  Uni- 
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versify  of  Rochester,  Rochester,  N.  Y.  To  date  three  successive  generations  of 
hamsters  have  been  studied  for  evidence  of  a  hereditary  pattern  of  caries  sus¬ 
ceptibility.  The  first  generation  was  raised  to  35  days  of  age  on  Purina  Rabbit 
Pellets  and  then  placed  on  a  caries-producing  diet  consisting  of  30  per  cent 
whole  wheat  flour,  30  per  cent  whole  powdered  milk,  20  per  cent  starch,  15  per 
cent  sucrose,  4  per  cent  alfalfa,  and  1  per  cent  sodium  chloride.  After  100 
days  the  carious  involvement  was  scored  according  to  the  method  of  Johansen 
(J.  D.  Res.  31:  361,  1952)  and  various  combinations  of  caries-susceptible  and 
caries-immune  animals  were  mated.  During  the  breeding  and  gestation  period 
the  starch  and  sugar  were  removed  from  the  caries-producing  diet  and  fresh 
vegetable  supplements  were  added.  The  second  generation  animals  were 
raised  on  this  modified  diet  and  placed  on  the  caries-producing  regimen  at  35 
days  of  age  and  maintained  for  120  days.  The  carious  lesions  were  then 
scored  as  previously  indicated,  and  the  mating  and  dietary  procedures  were 
repeated.  The  third  generation  was  treated  .similarly  to  the  second  genera¬ 
tion,  maintained  on  the  carie.s-producing  diet  for  119  days  and  then  scored. 
From  the  data  collected  to  date,  it  appears  that  there  is  a  genetic  influence 
governing  dental  caries  in  the  hamster.  This  genetic  influence  has  been 
deduced  from  the  variation  of  the  pattern  of  caries  susceptibility  between 
litters  and  the  distribution  of  carious  involvement  within  litters. 

55.  Staining  Reactions  Following  Chelating  and  Other  Decalcifying 
Methods.  If.  A.  Hunter,  Faculty  of  Dentistry,  University  of  Toronto,  Toronto, 
Ontario.  The  efficacy  of  a  proprietary  chelating  agent  (Versene)  as  a  decalcify¬ 
ing  medium  for  osseous  and  dental  tissues  was  tested  by  using  it  and  comparing 
the  results  with  those  of  known  materials.  Seven  series  of  experiments  were  set 
up  using  four  to  .six  guinea  jiig  or  rat  mandibles  and  femurs  in  each  set. 
They  were  arranged  to  test  the  effect  of  concentration,  pll,  and  temperature  of 
Vei’sene  solutions,  and  also  the  effect  of  ion-fixing  resins,  phloroglucin,  and  two 
fixatives — formalin  and  Zenker  formol.  These  were  compared  with  5  per  cent 
IINO3,  II. coon — Na  citrate,  and  Mg  citrate  solutions.  Within  the  ranges  of 
the  experiment,  concentration,  pll,  and  temperature  had  no  noticeable  effect  on 
the  staining  of  Versene-decalcified  ti.ssues.  However,  the  higher  the  concen¬ 
tration  and  temperature,  the  faster  the  rate  of  decalcification.  There  is  a  sug¬ 
gestion  that  the  presence  of  ion-fixing  resins  may  be  detrimental  to  best  results. 
The  Versene  and  formic  acid — sodium  citrate-decalcified  and  formalin-fixed 
tissues  consistently  took  more  eosin  and  less  hematoxylin  (Harris)  than  did  the 
Zenker  formol-fixed  tis.sues,  but  this  difference  did  not  apply  in  the  cases  of  5  per 
cent  HNO3  and  45  per  cent  formic  acid-resin  mixture.  The  5  per  cent  HNO3 
with  1  per  cent  phloroglucin-decalcified  tis.sues  were  by  far  the  worst  staining, 
appearing  foggj’’  and  showing  staining  inconsistencies.  It  is  suggested  that 
the  chelating  agent  (Versene)  is  a  satisfactory  high  pH  decalcifying  medium 
and  adaptable  over  a  wide  range  of  physical  conditions  and  .still  permitting 
good  routine  histologic  staining. 

56.  Dlinical  Exi*erience.s  With  Dortisone  and  ACTH  in  Five  Cases 
OK  Periodontal  Disease.  Rosa  lusem,  L.  Herrdiz  Ballestero,  and  Benito  Monis, 
Instituto  Municipal  de  Odontoloyia-Policlinicos  Rivadavia  y  Penna,  Buenos 
Aires,  Argentina.  Cortisone  has  been  found  to  be  useful  in:  (a)  diminishing 
capillary  permeability,  polymorphonuclear  diapedesis,  and  inhibition  of  colla¬ 
gen;  (b)  reducing  granulation  jilasma  cells  and  lymphocytic  proliferative  ti.ssues. 
The  fact  that  these  conditions  are  present  in  certain  forms  of  periodontal 
disease,  lead  us  to  begin  our  inve.stigations.  Five  patients  were  treated. 
Clinical  color  .slides  were  taken  in  every  case,  and  biopsy  .siiecimens  from 
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control  and  treated  areas  in  the  fifth  case.  Case  1,  a  33-year-old  woman,  had 
severe  spontaneous  gingival  bleeding.  Blood  transfusions  had  to  be  ad¬ 
ministered  after  extractions.  Hematologist’s  report  showed  no  blood  dys- 
crasia  and  normal  clotting  time.  Cortisone  was  administered  intramuscularly 
and  was  followed  by  dramatic  clinical  improvement.  Five  extractions  were 
performed  with  no  hemorrhage.  Cases  2  and  3  were  men  aged  33  and  37,  each 
suffering  from  periodontal  disease  with  bone  resorj^tion,  mobility,  suppuration, 
and  pockets.  Gingival  injections  of  cortisone  were  given,  (^ase  4  develo])ed 
a  gingival  tumor  in  the  fourth  month  of  pregnancy,  with  enlarged,  bleeding 
desquamative  gingivitis.  Gingival  injections  with  cortisone  were  given  and 
the  enlargement  was  reduced.  Bleeding  and  desquamative  conditions  cleared 
up.  Condition  lasted  for  the  remaining  time  of  pregnancy.  Case  5  was  a 
woman  aged  32  who  had  spontaneous  severe  l)leeding  of  gums,  gingival 
proliferation,  desquamative  gingivitis,  and  periodontal  abscesses.  No  blood 
dyscrasia  or  diabetes  was  present.  The  patient  was  put  on  a  balanced  diet 
and  ACTH  was  administered  intramuscularly  after  which  she  show'ed  less 
bleeding.  Cortisone  was  injected  in  the  gingiva.  The  desquamative  gingi¬ 
vitis  disappeared  and  the  proliferative  tissues  shrank.  Conclusion ;  This 
clinical  and  pathologic  study  shows  some  beneficial  action  of  cortisone  to 
periodontal  conditions  where  a  systemic  etiologic  factor  is  present.  It  seems 
to  w’ork  favorably  upon  enlarged,  bleeding  gingivitis  and  in  reducing  chronic 
infiammatory  granulation  tissue  found  in  periodontal  pockets  and  abscesses. 

57.  A  Preliminary  Report  ox  the  Effects  of  Ethylene  Oxide  on 
Saliva.  Sterling  TF.  Jackson  and  Ned  B.  Williams,  Department  of  Micro¬ 
biology,  School  of  Dentistry,  rniversity  of  Pennsylvania,  Philadelphia,  Pa. 
The  antimicrobial  action  of  gaseous  or  fluid  ethylene  oxide  has  been  used 
effectively  by  several  w^orkers  for  the  sterilization  of  culture  media  as  well 
as  of  some  of  the  antibiotics.  The  pre.sent  w'ork  w'as  initiated  to  determine 
whether  ethylene  oxide  w'ould  effectively  sterilize  saliva,  without  having 
detrimental  effects  on  certain  other  protein  components  of  saliva,  such  as 
amylase.  Ethylene  oxide  w'as  added  to  .stimulated  saliva  freshly  collected 
from  .several  human  beings.  The  pooled  saliva  and  all  equipment  employed 
was  thoroughly  chilled  to  about  5°  C.  The  chemical  was  added  to  the  saliva, 
and  the  tulies  were  placed  at  5°  G.  for  one  hour,  then  overnight  at  37°  C. 
Sterility  tests  were  made  by  inoculating  duplicate  .sets  of  lilood  agar  plates, 
chocolate  agar  plates,  and  tubes  of  brain-heart  infusion  broth.  One  set  was 
incubated  aerobically,  the  other  anaerobically  at  37°  C  for  one  week.  Con¬ 
centrations  from  0.6  to  2.0  per  cent  volume  sterilized  all  samples  of  saliva. 
It  was  noted  that  the  pH  of  the  saliva  was  increa.sed  in  direct  proportion  to 
the  amount  of  chemical  added,  but  not  sufficiently  to  affect  the  te.sts  for 
.sterility.  Tests  for  amylolytic  activity  were  made,  in  duiilicate,  before  and 
after  addition  of  ethylene  oxide.  Controls  consisted  of  aliquots  of  the  same 
pooled  .saliva  to  which  no  ethylene  oxide  was  added.  Amylolytic  activity 
in  the  controls  was  practically  eliminated,  whereas  about  80  ])er  cent  of  the 
activity  remained  in  saliva  treated  with  0.6  and  0.8  per  cent  by  volume  of 
ethylene  oxide.  Greater  concentrations  of  the  chemical  reduced  the  amylo¬ 
lytic  activity  to  a  greater  degree.  The  chemical  seems  to  bind  chloride  ions 
since  activity  could  be  restored  to  some  degree  by  appropriate  replacement. 

58.  The  Ri<:.sponse  of  the  Pulp  of  Doo,  Monkey,  and  Man  to  Baseplate 
Gutta-Percha  a.nd  Cavity  Preparation.  Verda  Elizabeth  James,  Isaac  Schour, 
and  John  M.  Spence,  Departments  of  Histology  and  Operative  Dentistry,  Ihxi- 
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versity  of  Illinois,  College  of  Dentistry,  Chicago,  III.  This  histologic  study  is 
based  on  thirty-six  human  teeth,  sixteen  teeth  of  monkeys,  and  seventeen  teeth 
of  dogs,  in  which  labiogingival  cavities  were  i)repared  by  bur  or  by  airbrasive 
technic.  The  cavities  were  filled  with  baseplate  gutta-percha  and  the  teeth  w'ere 
extracted  after  periods  ranging  from  three  hours  to  thirty-six  days.  In  eontrol 
teeth  and  sections  the  normal  pulp  of  the  three  species  differed  mainly  in  the 
morphology  of  the  odontoblasts,  being  predominantly  of  the  mature  type  in 
man,  of  the  young  type  in  the  monkey,  and  of  the  young  ^d  preodontobla.stic 
types  in  the  dog.  The  pulpodentinal  membrane  appeared  regularly  in  the  normal 
human  being  and  dog  but  was  not  regular  in  the  monkey.  Weil’s  cell-free  zone 
was  indistinct  in  the  monkey  and  dog.  The  common  experimental  effects  in  the 
three  types  of  teeth  were  (1)  degeneration  of  odontoblasts  and  tbeir  replacement 
by  young  odontoblasts  and  preodontoblasts;  (2)  inflammation,  first  acute  and 
then  chronic,  which  persisted  throughout  the  experimental  periods;  and  (3)  pro¬ 
duction  of  irregular  dentin.  The  bur  and  airbrasive  technics  showed  no  signifi¬ 
cant  differences  in  effects.  The  experimental  species  differences  were :  ( 1 )  After 
the  second  week  the  calciotraumatic  line  appeared  regularly  in  monkeys  and 
dogs,  and  in  only  one  instance  in  man;  (2)  repair  was  more  rapid  in  dogs  than 
in  monkeys  and  man;  and  (3)  the  irregular  dentin  formed  more  rapidly  in  the 
dog  and  least  in  man. 

59.  The  Develop.mental  Pattern  of  Dental  Caries  in  the  Syrian  Ham¬ 
ster.  Erling  Johansen,  School  of  Medicine  and  Dentistry,  University  of  Roches¬ 
ter,  Rochester,  N.  Y.  Three  groups  of  25-  to  35-day-old  hamsters,  eighty-four 
males  and  eighty-one  females,  have  been  given  periodic  oral  examinations  for  as 
long  as  228  days  on  a  caries-producing  diet.  The  objective  of  the  study  was  to  de¬ 
termine  (a)  time  of  initiation  of  the  carious  process  in  individual  molars,  (b)  the 
exact  location  of  initial  lesions,  and  (c)  to  follow  the  lesions  progressively  and  de¬ 
termine  the  caries  pattern  of  each  tooth.  The  earliest  gross  carious  lesions  in 
the  enamel  were  observed  as  follows:  maxillary  and  mandibular  second  and 
third  molars  after  7  days;  mandibular  first  molar  after  38  days;  maxillary  first 
molar  after  46  days.  More  commonly,  carious  lesions  begin  to  develop  as  follows : 
in  second  and  third  molars  lietween  20  and  50  days;  first  molars  between  60  and 
100  days.  The  most  susceptible  areas  were  as  follows:  maxillary  third  molar — 
the  distolingual,  distobuccal,  and  dist occlusal  surfaces,  and  the  mesiobuccal 
groove;  maxillary  second  molar — mesiobuccal  groove  with  involvement  of  oc¬ 
clusal  fossa,  and  buccal  groove;  maxillary  fii-st  molar — buccocclusal  grooves  and 
smooth  buccal  and  lingual  surfaces;  mandibular  third  molar — buceal  groove  with 
the  lesion  involving  the  dist  occlusal  fossa;  second  mandibular  molar — the  buccal 
groove;  the  mandibular  fii*st  molar — the  smooth  buccal  and  lingual  surfaces  and 
the  buccal  and  lingual-occlusal  grooves.  Small  carious  lesions  in  second  molars 
t)redispose  to  fracture  with  frequent  great  loss  of  timth  structure.  Plotting  of 
succes-sive  caries  .scores  (Keyes’  system)  against  time  shows  the  following  general 
trends  in  caries  susceptibility:  (1)  early  initiation  is  usually  associated  with 
rapid  progression,  and  high  final  score,  but  frequently  exceptions  occur;  (2) 
later  initiation  also  may  show  rapid  progression,  and  high  final  score;  and  (3) 
late  initiation  is  usually  associated  with  .slow  progression  and  low  final  score. 

60.  Histochemical  Stui)Ie.s  of  the  rALCiFYiNO  T(X)th.  II.  Percy  L. 
Johnson  and  G.  Bevelander,  New  York  University  College  of  Dentistry,  Depart¬ 
ment  of  Histology,  Neu'  York,  N.  Y.  Certain  correlations  may  lie  derived  from 
the  histochemical  observations  to  be  made  here  with  those  previously  reported 
and  described  by  us.  (1)  The  localization  of  nucleic  acids  in  the  odontoblast 
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and  aineloblast  parallels  that  described  for  the  localization  of  alkaline  phos¬ 
phatases.  The  fact  that  anieloblasts  are  concerned  with  the  elaboration  of  the 
organic  matrix  of  enamel  correlates  well  with  other  previous  observations  that 
nucleic  acids  may  be  associated  with  the  elalmration  of  protein.  For  odonto¬ 
blasts  this  correlation  is  not  as  clearly  evident.  The  interrelation  between  the 
presence  of  nucleic  acid  and  alkaline  phosphata.se  in  the  anieloblasts  and  odonto- 
bla.sts  also  lends  support  to  the  supposition  that  the  presence  of  phasphatases  in 
these  cells  may  well  be  related  to  the  metabolism  of  the  nucleic  acids.  (2)  In 
regard  to  calcifying  tissues  of  the  tooth  an  important  correlation  apjiears  when 
an  examination  of  the  initiation  and  degree  of  calcification  of  dentin  is  compared 
with  the  presence  and  intensity  of  mucopolysaccharides.  In  this  tis.sue  calcifica¬ 
tion  appears  to  parallel  the  increase  in  the  amount  of  mucopolysaccharides 
present  in  the  dentinal  matrix.  (3)  The  correlation  between  the  observed  meia- 
chromasia  and  calcification  in  dentin  is  somewhat  more  difficult  to  interpret. 
The  ground  substance  in  which  Korff’s  fibers  are  imbedded,  as  well  as  in  pre¬ 
dentin,  exhibits  strong  metachromasia,  indicative  of  the  presence  of  acid  poly¬ 
saccharides  which  we  believe  to  be  chondroitin  sulfate.  The  loss  of  meta¬ 
chromasia  in  calcification  coincident  with  the  appearance  of  calcospherites  which 
are  orthochromatic  at  first  appears  to  be  somewhat  puzzling.  One  possibility 
which  might  explain  the  loss  of  metachromasia  (chondroitin  .sulfate)  and  the 
appearance  of  orthochromasia  could  result  from  a  change  in  the  concentration 
of  chondroitin  sulfate.  This  would  further  explain  the  complete  loss  in  any 
tinctorial  reaction  of  the  more  highly  calcifying  dentin.  On  the  basis  of  these 
metachromatic  studies  it  is  tentatively  suggested  that  acid  polysaccharides  grad¬ 
ually  increase  as  calcification  takes  place.  As  the  tissue  becomes  more  highly 
calcified  chondroitin  sulfate  appears  to  be  diminished  or  lost.  It  would  appear, 
therefore,  that  during  the  process  of  calcification  acid  polysaccharides  are  part 
of  the  ground  substance  of  dentin,  and  as  calcification  is  completed  these  com- 
imnents  are  either  lost  or  converted  into  other  substances  and  thus  are  no  longer 
detectable  by  our  analytic  methods. 

61.  IIlSTOP.4THOL(KJY  OK  IRRADIATED  S.ALIVARY  fiLANDS.  Wm.  J.  Kosboum, 
Dental  Branch,  Vniversity  of  Texas,  Houston,  Texas.  Salivary  glands  secured 
from  radical  neck  di.s.section.s  following  irradiation  were  studied  microscopically. 
The  primary  neoplastic  le.sions  were  on  the  lip  or  in  the  mouth.  Surgical  dis.see- 
tion  of  the  glands  was  iierformed  from  one  week  to  two  years  following  irradia¬ 
tion.  Sialadenitis  was  seen  in  the  early  ca.ses.  Atrophy  with  fatty  metamorpho¬ 
sis  of  the  glands  followed  irradiation.  These  changes  were  infiuenced  by  the 
time  interval  between  irradiation  and  surgery  and  the  age  of  the  patient.  A 
deerea.se  in  salivation  was  noted  in  all  ])atients.  Teeth  were  removed  before 
irradiation.  Regeneration  of  the  salivary  glandular  ejiithelium  was  not  seen  in 
any  instance. 

62.  A.x  Injection  a.nd  Clearing  Procedure  for  Visualization  of  the 
Bixx)D  Vessels  Within  Soft  and  Calitfied  Tissues.  Gerard  J.  Keller,  Syh'io 
Bevilae^ua,  and  D.  Walter  Cohen,  Department  of  Oral  Ilistopatholoyy,  School  of 
Dentistry,  University  of  Pennsylvania,  Philadelphia,  Pa.  A  numlier  of  sub¬ 
stances  (latex,  gelatine  masses,  and  India  ink)  have  been  employed  for  the  in¬ 
jection  of  bl<K)d  channels,  but  most  fail  to  produce  consistently  satisfactory  re¬ 
sults.  The  reasons  are  aiijiarent  when  smears  of  these  mas.ses  are  microscopically 
examined.  To  demonstrate  capillaries  with  any  degree  of  certainty,  none  of  the 
particles  of  the  injection  mass  can  be  greater  than  7  micra  in  diameter  (the  ap¬ 
proximate  size  of  the  red  blood  cell).  Particles  50  to  60  micra  in  size  are  not 
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uncommonly  found  in  the  usual  injection  material.  Our  efforts  were  directed 
toward  refinement  of  the  injection  material.  India  ink  was  subjected  to  vaeuum 
filtration,  centrifuging,  repeated  vaeuum  filtration,  and  microscopic  examina¬ 
tions  during  various  stages  of  the  procedure.  The  final  product  has  particles 
less  than  1  micron  in  diameter.  Perfusion  with  normal  saline  solution  pre¬ 
vious  to  injection  is  essential  if  .satisfactory  results  are  to  be  obtained.  Injec¬ 
tions,  as  well  as  perfusions,  were  carried  out  at  75  mm.  mercury.  Injected 
specimens  were  fixed  in  10  per  cent  formalin  for  al)out  two  days.  They  then 
were  sectioned  on  a  hard  tissue  cutting  apparatus.  This  instrument  permits 
serial  cutting  of  undecalcified  material.  The  sections  (100  micra  to  1  mm.  in 
thickness)  then  are  dehydrated  in  alcohol  and  cleared  in  a  mixture  of  methyl 
salicylate  50  c.c.,  benzyl  benzoate  100  c.c.,  and  earlwlie  acid,  150  c.c.  This  method 
is  being  used  by  us  for  extensive  studies  of  the  vascular  patterns  of  oral  tissues. 
Perfusions  and  injections  are  being  done  via  the  common  carotid  artery  of  the 
moribund  animal. 

63.  ^loDERATE  C.vRiES  ACTIVITY  IN  Syri.\n  II.amsters.  Paul  H.  Keyes,  Har¬ 
vard  School  of  Dental  Medicine,  Harvard  University,  Boston,  Mass.  A  moder¬ 
ate  degree  of  dental  caries  has  been  found  in  a  series  of  seventy-three  hamsters 
fed,  during  the  period  of  tooth  development,  purified  diets  containing  whole 
wheat  ash  as  all,  or  part,  of  the  source  of  minerals.  The  diets  contained  sucrose, 
60-65  per  cent;  casein,  21  per  cent;  corn  oil,  5  per  cent;  liver  concentrate,  5 
l>er  cent;  whole  wheat  ash,  2  to  4  per  cent;  vitamin  supplements;  and  Celluflor, 

8  Gm.  per  100  Gm.  The  most  frequently  employed  postdevelopmental  diet  con¬ 
tained  whole  wheat  flour,  30  per  cent;  whole  powdered  milk,  30  per  cent;  con¬ 
fectioner’s  sugar,  15  per  cent;  corn  starch,  20  per  cent;  alfalfa,  4  per  cent; 
XaCl,  1  per  cent.  The  numbers  of  lesions  have  varied  from  none  to  approx¬ 
imately  twenty,  and  scores  from  none  to  approximately  forty-five.  These  results 
are  in  marked  contrast  to  previously  reported  data  (./.  D.  Res.  31:  477  Abstract 
49,  1952)  in  which  there  was  almost  complete  absence  of  caries  in  animals  main¬ 
tained  under  the  same  extremely  well-controlled  environmental  conditions,  but 
fed  purified  diets  supplying  the  mineral  fraction  in  the  form  of  either  pure 
mineral  salts  or  the  ash  of  Purina  Lalwratory  chow. 

64.  Some  Neolected  Factors  in  the  Interpretation  of  ^Ietachrom.atic 
Staining  of  Tis.sues.  (trace  C.  Kimball,  Western  Reserve  J^niversity,  Clevelatid, 
Ohio.  The  interpretation  of  the  appearance  of  metachromasia  in  stained  sec¬ 
tions  of  injured  connective  tissue  is,  at  present,  quite  eonfuseil.  In  vitro  studies 
with  some  of  the  mueopolysaeeharide  of  the  ground  substance  show  that  con¬ 
centration,  redox  jiotential,  ami  light  may  determine  the  presence  or  absence 
of  metachromasia.  These  are  not  new  facts,  but  their  application  to  the  study 
of  connective  tissue  diseases  has  been  overlooked. 

65.  Dental  (’aries  in  Desalinated  Hamsters  Maintainp:d  on  a  Starch 
Diet.  (\  E.  Klapper,  University  of  Alabama,  Schools  of  Medicine  and  Den¬ 
tistry,  Birmingham,  Ala.  Preliminary  studies  on  the  infiuence  of  salivary  glands 
on  the  development  of  exjierimental  dental  caries  have  been  reported  from  these 
laboratories.  It  has  been  established  that  little  or  no  dental  caries  Nvill  I’esult 
in  animals  placed  on  a  eariogenie  diet  after  they  have  reached  an  age  of  35  days. 
In  contrast,  jiartially  desalivated  adult  animals  show  definite  tooth  lesions 
when  placed  on  a  high-sugar  eariogenie  diet.  Only  minimal  caries  are  found 
when  partially  desalivated  adult  animals  are  placed  on  a  eariogenie  diet  in  Nvhich 
starch  replaces  the  sugar.  Partially  desalivated  animals  are  those  in  Nvhieh 
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either  the  submaxillary  and  sublingual  glands  have  been  removed  or  the  parotid 
duct  has  been  ligated  and  severed.  The  investigation  has  l)een  expanded  by  com¬ 
pletely  desalivating  a  group  of  twenty-four  Syrian  hamstei*s.  At  ai)proximately 
40  days  of  age  they  were  placed  on  a  modified  Hopper,  Webber,  t’aniff  diet  made 
up  of  60  per  cent  cornstarch,  36  per  cent  whole  milk,  3  per  cent  alfalfa  meal,  and 
1  per  cent  sodium  chloride.  All  animals  were  sacrificed  115  days  later.  Fairly 
extensive  caries  were  found  in  the  teeth  of  all  of  these  animals.  An  average 
of  nine  carious  teeth  were  present.  The  average  total  number  of  caries  was 
fourteen  per  animal.  These  results  e.stablish  the  fact  that  definite  and  extensive 
carious  lesions  develop  in  the  molars  of  hamsters  in  which  the  only  source  of 
saliva  is  from  the  small  intramural  glands  of  the  oral  cavity  and  maintained  on  a 
diet  with  a  high  concentration  of  starch.  It  has  l)een  established  previously  that 
the  type  of  saliva  is  not  important  in  the  development  of  experimental  dental 
caries.  In  animals  maintained  on  the  same  diet  in  which  only  the  parotid  glands 
were  left  intact,  the  caries  score  and  pattern  was  similar  to  that  of  animals  in 
which  the  .submaxillary  and  sublingual  glands  were  the  only  normally  func¬ 
tioning  major  salivary  glands.  The  findings  of  the  present  experiment  lend 
added  support  to  the  hypothesis  that  the  mechanical  cleansing  action  of  the 
saliva  is  of  paramount  importance  in  the  elimination  of  production  of  experi¬ 
mental  dental  caries  by  a  starch  diet. 

66.  Efkfx't  of  Paraffix-Sti.mulated  Saliva  ox  the  (Irowth  of  Escher¬ 
ichia  CoLi.  Holmes  T.  Knighton,  Department  of  Bacteriology  and  School  of 
Dentistry,  Medical  College  of  Virginia,  Richmond,  Va.  Approximately  4,000 
Escherichia  coli  cells,  contained  in  0.1  ml.  amounts  of  diluted  broth  cultures, 
were  added  to  4  ml.  lots  of  saliva.  After  20  hours’  incubation  (37°  (^.),  0.1  ml. 
lots  of  varying  dilutions  were  evenly  distributed  over  E.M.B.  agar  plates.  E. 
coli  colonies  were  counted  after  24  hours’  incubation.  Samples  of  .saliva,  all 
originally  negative  for  E.  coli,  were  obtained  from  fifty  individuals.  Tests  were 
made  with  (A)  whole  saliva — (1)  untreated,  (2)  containing  1  per  cent  glucose, 
(3)  containing  1  per  cent  peptone;  (B)  Berkefeld  filtered  saliva.  Increase 
of  E.  coli  was  noted  in  all  samples  except  (1)  untrealed  whole  saliva  (no  growth 
in  40  per  cent  of  samples),  and  (2)  whole  saliva  containing  glucose  (no  growth 
in  98  per  cent).  Acid  produced  by  the  oral  flora  probably  accounted  for  the 
latter  result.  The  average  increase  in  E.  coli  was  approximately:  (A)  whole 
.saliva — (1)  untreated,  100  fold,  (2)  containing  1  per  cent  glucose,  none,  (3) 
containing  1  per  cent  peptone,  16,000  fold;  (B)  filtered  saliva — (1)  untreated, 
100, 0(X)  fold,  (2)  containing  1  per  cent  glucose,  790,000  fold,  (3)  containing 
1  per  cent  peptone,  950,000  fold.  No  evidence  of  specific  antibiotic  effects  was 
noted.  Results  sugge.st  a  comjietition  for  media  as  one  of  jirobably  numerous 
factors  limiting  colonization  of  transient  contaminants  in  the  mouth. 

67.  Kevtsiox  of  Dextal  Regime  to  Prevent  Subacute  Bac  terial  Exdo- 
CARDiTLS. .  Frederick  W.  Kraus,  Tufts  College  Dental  School,  Boston,  Mass.  Ac¬ 
cording  to  jirevailing  profes.sional  opinion,  not  more  than  one  to  three 
teeth  should  lie  extracted  at  one  time  in  patients  with  valvular  damage.  This 
opinion  follows  the  advice  given  in  eleven  scientific  publications.  In  ten  among 
these  the  advice  is  speculative,  in  one  it  is  ba.sed  on  obsolete  experimental  technic. 
We  propose  a  reversal  of  this  jiolicy  for  the  following  reasons:  (1)  Bacteremia, 
the  accepted  link  between  tooth  removal  and  subacute  bacterial  endocarditis 
accompanies  single  and  multiple  extractions  with  eipial  frequency,  duration,  and 
probably  magnitude.  (2)  Among  fifty-eight  cases  of  s.b.e.  referable  to  iireced- 
ing  tooth  extractions,  one  tooth  was  extracted  in  each  of  twenty-six  jiatients,  two 
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teeth  in  six  and  several  teeth  in  twenty-six  patients.  These  numl)ei's  show  no 
correlation  between  causation  of  s.b.e.  and  the  number  of  teeth  removed.  (3) 
The  patients  must  receive  protection  by  sulfonamide  or  antibiotic  premedica¬ 
tion.  No  one  should  be  exposed  to  the  action  of  these  drugs  more  often  than 
necessary.  Conclusion :  since  every  tooth  extraction  seems  to  be  accompanied 
by  bacteremia,  although  not  every  bacteremia  can  be  detected,  it  is  logical  to 
reduce  the  risk  of  bacteremia  by  reducing  the  number  of  operations,  rather  than 
the  number  of  teeth  extracted  per  sitting. 

68.  Changes  in  the  Teeth  of  Rabbits  Infectfj)  With  Vaccinia  Virus. 
Seymour  J.  Kreshover,  ().  Wendell  ('lough,  and  James  A.  Hancock,  Medical 
('ollege  of  Virginia,  Richmond,  Va.  In  the  course  of  experimental  studies  to 
determine  the  effect  of  various  maternal  virus  diseases  on  fetal  dental  develop¬ 
ment,  striking  gross  and  microscopic  abnormalities  were  noted  in  a  group  of 
sixteen  parent  rabbits  that  had  been  inoculated  intravenously  with  1  ml.  doses 
of  vaccinia  virus  suspensions  titering  10'*  to  10~®.  Manifestations  of  gen¬ 
eralized  infection  were  evidenced  in  nine  animals  by  the  appearance  of  lip 
and  nasal  lesions  three  to  four  days  following  virus  injection.  Although  the 
remaining  seven  rabbits  failed  to  demonstrate  similar  lesions,  neutralizing 
antibodies  were  present  in  their  blood  at  time  of  sacrifice.  Periods  of  animal 
observation  ranged  from  35  to  330  days  postinoculation.  In  six  eases,  marked 
degrees  of  macroscopic  enamel  hypoplasia  became  evident  at  about  >60  days. 
Histologic  study  show'ed  similar  changes  in  the  unerupted  portions  of  the  in¬ 
cisor  teeth  of  all  but  four  of  the  remaining  animals.  Abnormalities  of  the  pulp 
and  dentin  also  were  noted.  The  observed  changes  were  characterized  chiefly 
by  marked  irregularity  of  the  enamel  surface  due  to  numerous  invaginations 
by  degenerated  and  atrophic  ameloblastic  cells;  corresponding  wavelike  ir¬ 
regularities  at  the  dentinoenamel  junction  and  pulpal  surface  of  predentin; 
and  retrogressive  changes  in  the  pulp.  A  series  of  noninfeeted  control  animals 
failed  to  demonstrate  any  abnormalities. 

69.  A  Correlated  Study  of  Facial  (irowth  During  the  Period  of  the 
Changing  Dentition.  Wilton  Marion  Krogman,  Graduate  School  of  Medicine 
and  Evans  Institute  of  Dentistry,  University  of  Pennsylvania,  Philadelphia,  Pa. 
A  preliminary  report  on  the  study  of  600  Philadelphia  school  children  (300 
boys  and  300  girls)  seen  annually  since  1948,  serving  as  “normar’  controls. 
Also  500  orthodontic  cases,  most  of  whom  were  seen  semiannually  since  1947- 
48  and  1948-49.  On  each  of  the  School  Series  the  head  and  face  were  measured 
in  careful  detail:  (1)  cephalometry,  or  ecto-oral;  (2)  palatometry,  or  endo- 
oral  (measured  directly  on  the  palate);  and  (3)  roentgenographic  cephalom¬ 
etry.  mea.sured  on  x-ray  tracings  (last  three  years  only).  All  data  are 
handled  statistically  on  the  basis  of  three  ages:  (1)  chronological;  (2)  dental, 
or  eruptive;  and  (3)  skeletal.  When  the  data  on  the  School  Series  w’ere 
pooled  it  was  found  that  ecto-oral  depths  are  more  related  to  palate  length 
than  ecto-oral  breadths  are  to  palate  breadth.  Mesiodistal  relationships  in 
the  face  are  more  prognostic  of  dento-jialato-faeial  relationships  than  trans¬ 
verse  relationship.s.  It  is  concluded  that  this  interpretation  validates  the  use 
of  the  lateral  headplate  in  the  analysis  of  faciodental  relationships.  When 
the  data  were  groupeil  according  to  orthodontic  classification  (Angle)  an  im¬ 
portant  dimensional  fact  emerged:  In  ])alate  length  little  or  no  difference 
was  found  in  Normal,  (Mass  T,  and  (^lass  II,  Division  1,  maloeelusions.  This 
suggests  that  malocclu.sion  is  not  so  much  in  differential  palate  grow’th,  per  se, 
but  rather  in  the  relation.ship  of  palatal  arch  to  cephalofaeial  structure. 
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70.  Comparative  Anatomy  of  the  Mucosa  of  the  Tongue  and  the  Palate 
OF  THE  Laboratory  Mouse.  Helen  Kutuzov,  Department  of  Histology,  Uni¬ 
versity  of  Illinois  College  of  Dentistry,  and  Harry  Sicker,  Department  of  Anat¬ 
omy  and  Histology,  Loyola  University,  School  of  Dentistry,  Chicago.  III.  The 
palates  and  tongues  of  fifty  mice  of  four  different  laboratory  strains  were  ex¬ 
amined  macroscopieally  and  microscopically  and  the  observations  were  com¬ 
pared  with  similar  studies  on  the  white  rat.  The  tongue  of  the  mouse  was 
found  to  differ  from  that  of  the  rat  only  in  minor  details:  (1)  the  giant 
papillae  are  two-pronged  in  the  mouse  and  simple  in  the  rat;  (2)  the  filiform 
papillae  end  commonly  in  two  secondary  papillae  in  the  mouse,  three  to  five 
in  the  rat.  The  palate  of  the  mouse  was  found  to  differ  widely  from  that  of 
the  rat,  especially  in  the  intermolar  area:  (1)  it  is  relatively  wider  in  the 
mouse  than  in  the  rat ;  (2)  the  pattern  of  the  intermolar  rugae  is  quite  variable 
in  the  mouse  compared  to  the  rigid  pattern  of  the  rat;  (8)  the  intermolar 
rugae  of  the  rat  are  composed  of  strongly  hornified  secondary  ridges,  while 
those  in  the  mouse  are  uniformlj'  smooth;  (4)  the  ratio  between  the  occlusal 
molar  area  and  the  intermolar  palatine  area  differs  strikingly  in  the  mouse 
(1:1)  and  in  the  rat  (1:2);  (5)  the  postrugal  field  of  the  mouse  lacks  the 
numerous  fine  papillae  characteristic  for  that  area  in  the  rat.  Despite  the 
lower  level  of  differentiation  of  the  intermolar  rugae  and  lack  of  screening 
area  in  the  mouse,  its  total  masticatory  efficiency  seems  to  be  at  least  the  same 
as  that  in  the  rat,  mainly  due  to  the  increase  in  the  relative  size  of  the  oc¬ 
clusal  surfaces  of  the  molars. 

71.  An  Objective  Method  for  Determining  Deodorant  Capacity.  L.  L. 
Langley  and  H.  S.  Polin,  University  of  Alabama  School  of  Dentistry,  Birming¬ 
ham,  Ala.  The  dental  practitioner  is  being  subjected  to  many  claims  regard¬ 
ing  the  efficiency  of  oral  deodorants.  Currently  the  most  popular  method  of 
determining  the  deodorant  capacity  of  any  substance  involves  the  mixture  of 
that  material  with  an  odoriferous  substance.  The  resulting  vapors  then  are 
evaluated  by  a  subjective  method  using  an  osmoscope.  In  view  of  the  fact 
that  the  olfactory  receptors  rapidly  adapt  to  most  odors,  it  is  obvious  that  the 
osmoscope  is  plagued  with  definite  limitations.  A  method  developed  in  these 
laboratories  consists  of  a  recirculating  system  into  which  the  odoriferous  gas 
can  be  introduced,  and  samples  for  analysis  easily  withdrawn.  I>y  the  use 
of  a  series  of  valves  it  is  possible  to  recirculate  the  gas  through  the  system 
without  its  coming  in  contact  with  the  deodorant  material.  After  control 
values  are  obtained,  the  valves  are  turned,  causing  the  gas  to  pass  over  the 
deodorant  substance.  Following  a  standard  period  of  time,  samples  are  with¬ 
drawn,  analyzed,  and  compared  with  the  control  values.  The  deodorant  used 
in  the  initial  tests  of  the  method  was  potassium  sodium  chlorophyllin.  The 
odoriferous  gas  consisted  of  a  mixture  of  hydrogen  sulfide  and  oxygen.  The 
gas  samples  for  analysis  were  withdrawn  by  suction  through  water  in  which 
the  hydrogen  sulfide  dissolves.  The  water  solution  then  was  titrated  with  a 
standard  iodine  solution  using  a  starch  indicator.  The  per  cent  reduction  in 
the  hydrogen  sulfide  concentration  depends  u])on  the  time  of  circulation,  the 
temperature  of  the  gas,  and  the  concentration  of  the  chlorophyll.  Under 
standard  conditions  results  agree  within  5  per  cent. 

j 

72.  Cultivation  of  Rat  Molar  Tooth  Cb:RMs.  William  Lefkoivitz,  Charles 
F.  Bodecker,  and  Dorothy  F.  Mardfin,  Dental  Department,  Montefiore  Hos- 
jAtal,  New  York,  N.  Y.  The  in  vitro  culture  of  tissues  as  an  experimental 
method  has  provided  a  valuable  technic  in  exiierimental  biology.  The 
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potentialities  of  the  method  should  be  explored  further  by  dental  investiga¬ 
tors.  The  rat  was  chosen  as  the  experimental  animal.  Preliminary  in¬ 
vestigations  established  the  in  situ  histologic  development  of  odontogenesis 
in  a  24-hour  series.  Two  hundred  eighty-three  tooth  germs  were  dissected 
from  17-  to  21-day  rat  embryos.  The  technic  of  di.ssection  is  described' 
Forty  sections  of  mandibles  and  maxillae  containing  tooth  germs  and  seventy- 
nine  dissected  tooth  germs  were  cultivated.  The  media  investigated  con¬ 
tained  75  per  cent  chicken  plasma  and  25  per  cent  of  varying  concentrations 
of  both  chicken  and  rat  embryo  extract.  Cultivation  of  sections  of  the 
mandible  and  maxilla  were  unsuccessful.  The  dis.sected  tooth  germs  showed 
growth  and  development.  The  tooth  germs  cultivated  in  the  combination  of 
chicken  plasma  and  rat  embryo  extract  were  better  than  tho.se  cultured  in 
chicken  plasma  and  chick  embryo  extract. 

73.  Tracer  Studies  ox  the  Uptake  of  Cad.mium  ix  the  Rat  Molar. 
Henry  M.  Leicester,  Paul  R.  Thomassen,  and  George  J.  Dernier,  College  of 
Physicians  and  Surgeons,  San  Francisco,  Calif.  Two  groups  of  rats  were  used 
in  this  experiment.  One  group  was  placed  upon  Ud"*  in  drinking  water  from 
time  of  conception  until  time  of  sacrifice.  The  other  group  received  intra- 
peritoiieal  injection  of  (\P*®  from  date  of  birth  until  time  of  sacrifice.  Ani¬ 
mals  from  each  group  were  sacrificed  at  25  and  68  days,  and  the  molars  were 
removed,  dried,  and  ground  to  a  fine  powder  for  assay  under  the  Oeiger- 
Mueller  tube  counter.  Other  molars  were  sectioned  to  tis.sue  paper  thickness 
and  placed  against  x-ray  film  in  a  suitable  press  for  radioautographic  studies. 
Molars  from  rats  on  drinking  water  had  a  significantly  higher  uptake  of 
Cd”®  than  molars  from  rats  receiving  the  Cd“®  parenterally.  Kadioauto- 
graphs  showed  this  uptake  to  be  mainly  upon  the  surface  of  the  tooth.  This 
would  lead  one  to  believe  that  cadmium  uptake  in  the  rat  molar  is  primarily 
that  of  adsori)tion  rather  than  of  chemical  combination  in  the  ai)atite  lattice  of 
the  tooth. 

74.  The  Staixixg  of  Dextal  Tis.sues  Using  Polyhydroxycarboxyuc 
Acids  axd  Irox.  Barnet  M.  Levy,  Columbia  University,  School  of  Dental  and 
Oral  Surgery,  New  York,  N.  Y.  Sections  of  tissues  from  the  mouth  and  jaws 
of  various  animals  were  treated  with  either  tannic  acid  (M-digallic),  pyro- 
gallic  acid,  gallic  acid,  resorcylic  acid,  catechol,  orcinol,  pyrogallol,  resorcinol 
or  phloroglucinol  for  various  periods  of  time,  and  subseipiently  treated  with 
ferric  chloride  or  ferric  ammonium  sulfate.  Some  of  these  compounds  gave 
good  intercellular  staining,  others  none  at  all.  AVhile  the  cytochemical  im¬ 
plications  have  not  yet  been  completely  worked  out,  such  excellent  prepara¬ 
tions  of  periodontal  fibers,  bone,  and  teeth,  as  well  as  lamina  jiropria  fibers 
and  striated  muscle,  may  be  made  by  using  a  simple  technic  that  the  metluxl  is 
liresented  at  this  time.  The  technic  follows:  (1)  Prejiare  Bonin’s  fixed 
material  as  usual  and  run  sections  down  to  water.  (Bonin’s  fixation  is  best, 
but  any  fixative  may  be  used.)  (2)  Treat  sections  five  minutes  in  a  solution 
of  tannic  acid,  10  Gm.;  acetic  acid,  20  c.c.;  dhstilled  water,  1(K)  c.c.  (3)  Wash 
well.  (4)  Place  in  10  per  cent  aqueous  solution  of  ferric  ammonium  sulfate 
for  three  to  thirty  .seconds.  (5)  Wash,  dehydrate,  and  mount  as  u.sual.  Sec¬ 
tions  may  be  counterstained  with  picric  acid,  eosin,  fast  green,  etc.  Credit 
should  be  given  to  Salazar  for  ajiplying  the  old  tannic  acid-iron  technic  to 
mammalian  tissue.  A  complete  bibliography  can  be  found  in  his  paper  in 
Stain  Technology  19:  131, 1944. 


664 


HAMILTON  B.  G.  ROBINSON 


J.  D.  Res. 
October,  1953 


75.  The  Effect  of  Fluorine  ox  the  Met.vbolism  of  (’alcium  and  Phos- 
FHORUs  IX  THE  Kachitic  Kat.  H.  (\  Likitis,  /.  Zipkin,  F.  J.  McClure,  and  ,1. 
Steere,  Xational  Institute  of  Dental  Research,  Bethesda,  Md.  Sovorc  rickets 
was  induced  in  female  Siirafrue-Dawley  rats  by  feeding;  the  jihosiihorus- 
deficient  diet  of  Coleman,  Becks,  et  al.  During  an  induction  period  of  twenty- 
one  days  one-half  of  twenty-four  litter  pairs  ref*eived  a  total  of  7.5  mg.  of 
fluorine  (XaF)  administered  by  mouth  in  fifteen  equally  divided  doses;  corre¬ 
sponding  pair  mates  served  as  controls.  On  the  twenty-first  day  and  each  of 
four  .successive  days  all  animals  were  administered  radioactive  calcium  and 
phosphorus  intraperitoneally.  Twenty-four  hours  after  the  final  injection, 
the  animals  were  sacrificed  and  the  femurs  and  mandibles  dissected  free. 
The  tissues  were  dried  to  constant  weight,  ashed,  and  subject-ed  to  radio¬ 
chemical  analysis  according  to  standard  procedures.  Per  milligram  of  ash, 
the  mean  percentages  of  administered  do.se  retained  by  control  and  fluorosed 
femurs,  re.spectively,  are:  For  Ca*®,  0.090  and  0.092;  for  P'*-,  0.106  and  0.108. 
Similarly,  the  mean  percentages  retained,  by  the  mandibles  are:  For  Ca^®, 
0.069  and  0.074;  for  P^^,  0.073  and  0.074.  The  data  indicate  that  the  ingestion 
of  approximately  17.2  mg.  of  F  per  kilogram  of  body  weight  did  not 
appreciably  alter  the  net  uptake  of  Ca^’  and  P*-  in  the  femurs  and  mandibles 
of  these  rats. 

76.  Streptococcal  Beta  (iLucuroxidase  axd  IIyaluroxidase.  Phyllis  L. 
Lorina  and  Vincent  F.  Lisanti,  Tufts  Colleqe  Dental  School,  Boston,  Mass. 
Investigations  into  the  production  of  enzymes  by  oral  bacteria  were  instituted 
because  of  correlations  found  between  dental  conditions  and  the  beta  glu- 
curonida.se  and  hyaluronidase  titers  of  saliva.  Beta  glucuronidase  activity 
has  been  reported  in  whole  and  parotid  saliva.  T^reliminary  experiments  have 
shown  that  oral  bacteria  were  capable  of  elaborating  these  enzymes.  Al¬ 
though  numerous  microorganisms  have  been  reported  as  ])roducing  beta 
glucuronidase,  none  have  been  isolated  from  the  oral  cavity.  In  isolating  the 
.salivary  bacteria,  which  were  capable  of  ])roducing  beta  glucuronidase,  a 
comjiarative  survey  also  was  run  on  other  strejitococci  not  of  oral  origin. 
To  date,  the  bacteria  found  to  jiroduce  this  enzyme  were  all  Streptococcus 
mitis.  Among  the  microorganisms  tested,  which  were  not  of  salivary  origin, 
only  Streptococcus  uheris  and  a  streptococcus  of  Lanceficld  group  L  were 
found  to  elaborate  this  enzyme.  Hyaluronidase-producing  microorganisms 
isolated  from  saliva  were  found  to  be  jiredominantly  Streptococcus  mitis,  with 
.streptococci  of  Lanceficld  groups  A  and  K  also  present.  These  organisms 
were  also  te.sted  for  beta  glucuronidase  activity  but  did  not  demonstrate  the 
presence  of  this  enzyme.  Of  twenty-four  .strains  of  Streptococcus  mitis,  which 
were  hyaluronidase  producers,  fifteen  were  found  to  have  beta  glucuronidase 
activity.  Streptococcus  uheris  and  Lanceficld  group  L  organisms  i.solated 
primarily  as  beta  glucuronidase  producers  also  were  found  to  elaborate 
hyaluronidase. 

77.  Laboratory  Methods  for  Evaluatixo  Locai.  Anesthetic  Solutions. 
F.  P.  Luduena,  J.  0.  Hoppe,  M.  L.  Tainter  and  (L  1).  Wessinger,  Sterling- 
MHnthrop  Research  Institute,  Rensselaer,  N.  Y.  The  three  most  important 
properties  of  a  solution  designed  for  local  anesthesia  in  denti.stry  are  its 
potency,  toxicity,  and  irritation  at  the  site  of  injection.  Many  different 
methods  for  determining  potency  have  been  described  in  the  literature,  but 
many  of  these  do  not  give  a  reliable  index  of  clinical  performance.  Since  an 
injected  anesthetic  solution  will  produce  anesthesia  as  long  as  its  concentra- 
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tion  remains  above  the  threshold  value,  a  test  to  determine  the  maximum 
amount  of  dilution  that  the  solution  can  stand  before  losing  its  anesthetic 
effect  should  give  a  reliable  index  as  to  its  potency.  A  modification  of  the 
Bulbring  and  Wajda  method  has  shown  considerable  promise  in  our  hands. 
The  precise  method  for  determining  the  threshold  anesthetic  dilution  of 
clinical  solutions  is  described  in  detail.  Toxicity  determinations  by  various 
routes  of  administration  are  the  conventional  ones  carried  out  under  care¬ 
fully  standardized  conditions.  Since  solutions  used  in  the  clinic  may  contain 
several  active  constituents  in  addition  to  the  local  anesthetic  agent,  the  LD50 
should  be  exi)ressed  in  terms  of  volume  of  solution,  rather  than  by  weight  of 
the  pure  anesthetic  compound.  Local  irritation  is  determined  by  modifica¬ 
tions  of  the  trypan  blue  method  under  carefully  standardized  conditions. 
The  values  obtained  for  these  various  ])roperties  according  to  the  methods 
described  should  give  a  reliable  and  accurate  index  to  clinical  performance. 

78.  Further  Obskrv.xtions  Fuox  the  (’aries- Producing  Potentialities  of 
Various  F’oodstuffs.  Thomas  G.  Ludwig,  Margaret  R.  Dewar,  and  Basil  G. 
Bihby,  Eastman  Dental  Dispensary,  Rochester,  .V.  Y.  Variations  that  occur  in 
the  amount  of  various  foods  retained  in  the  mouth  as  e.stimated  by  the  carbo¬ 
hydrate  present  in  oral  rinsings  were  made  by  the  Somogoyi-Schaffer-Hart- 
mann  method  and  the  (pucker  and  more  accurate  anthroue  method.  The 
variations  that  occurred  in  the  retention  values  for  different  individuals  and 
for  the  same  individuals  from  time  to  time  were  determined  in  the  tests  on 
a  variety  of  foods,  including  several  types  of  carbonated  beverages.  The 
effect  of  carbonation  and  acidulation  upon  the  retention  of  the  beverages  was 
also  studied.  Considerable  variations  were  found  in  the  values  given  by 
different  individuals  and  could  not  be  directly  related  to  any  particular 
feature  of  the  individuals’  eating  habits  or  oral  conditions.  The  variations  in 
the  retention  of  a  given  food  by  one  individual  from  time  to  time  were 
sometimes  large  enough  to  overshadow  the  differences  that  occurred  between 
various  foods. 

79.  The  Influence  of  Injury  to  the  Periodontal  Membrane  on  the 
Spread  of  Gingival  Inflam.mation.  Luz  C.  Macaimnpan  and  Joseph  P.  Wein- 
mann.  Departments  of  Oral  Pathology  and  Histology,  University  of  Illinois 
('allege  of  Dentistry,  Chicago,  III.  The  progrt'ss  of  gingivitis  of  local  origin 
into  the  iieriodontal  membrane  damaged  during  experimental  tooth  move¬ 
ment  was  studied  in  serial  histologic  sections  of  the  molar  teeth  and  support¬ 
ing  structures  of  thirty-five  male  young  adult  rats.  Tooth  movement  was 
induced  by  the  insertion  of  a  inece  of  rubber  dam  between  the  upper  right 
first  and  second  molars  which  was  allowed  to  remain  in  jdace  from  one  to 
seventy-two  hours.  The  rubber  dam  acted  al.so  as  a  foreign  body  and  caused 
liajnllary  gingivitis.  In  the  first  twelve  hours,  the  insertion  of  the  rubber  dam 
caused  compression  of  the  gingival  i)apilla.  A  small  number  of  neutrophil 
leukocytes  infiltrated  immediately  beneath  the  gingival  epithelium  or  deeper 
into  the  connective  tissue  close  to  the  alveolar  crest.  Between  twenty-four 
and  .seventy-two  hours,  the  gingivitis  had  increased  in  severity  and  the  leuko¬ 
cytic  infiltration  had  sjiread  (1)  directly  into  the  jieriodontal  membranes 
injured  by  tension  on  both  sides  of  the  interdental  se])tum  between  the  first 
and  second  molars,  and  (2)  me.sially  into  the  lingual  marginal  and  attached 
gingiva  into  the  iieriodontal  membrane  of  the  intermediolingual  root  of  the 
first  molar.  Measurements  of  the  jieriodontal  membrane  showed  that  the 
magnitude  of  movement  of  the  first  molar  was  greater  than  that  of  the 
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second  molar,  leading  to  more  extensive  damage  of  the  periodontal  membrane 
of  the  first  molar  than  those  of  the  second  and  third  molars.  Leukocytic 
infiltration  spread  deeper  into  the  more  severely  injured  periodontal  mem¬ 
brane  of  the  first  molar.  The  periodontal  membranes  distant  from  the  gingi¬ 
val  injury  showed  no  signs  of  leukocytic  infiltration.  If  the  periodontal  mem¬ 
brane  is  normal,  the  inflammation  will  si)read  into  the  bone  marrow.  If  the 
suspensory  api)aratus  is  injured  by  tension,  the  inflammation  might  spread 
directly  into  the  i)eriodontal  membrane.  Injury  from  tension  alone  will  not 
lead  to  leukocytic  infiltration. 

80.  Further  Studies  of  the  Kel.vtioxshii*  of  Personality  Variables  to 
Dental  Caries.  John  H.  Manhold,  V.  S.  Naval  School  of  Aviation  Medicine, 
Pensacola,  Fla.  In  1949  Manhold  and  ^lanhold  presented  a  preliminary  report 
on  the  relationship  between  personality  variables  and  dental  caries.  This 
present  study  expands  the  former  work  by  u.sing  266  subjects  and  varied 
tests.  Guilford-Martin  and  Bernreuter  Personality  Inventories  were  ad- 
minustered  to  eight  classes  of  Naval  Aviation  (^adets.  Scores  were  obtained 
for  all  Guilford-Martin  traits  and  for  Bernreuter  traits  studied  earlier.  The 
mouths  of  the  cadets  were  charted,  both  visually  and  roentgenographically, 
and  DMF  scores  were  obtained.  Correlations  between  jiersonality  scores  and 
DMF  were  then  calculated.  Bernreuter-DMF  correlations  of  -.03  for  neurotic 
tendency  and  -.02  for  introversion-extraversion  for  the  total  population  were 
not  significant.  Correlations  of  DMF  with  the  Guilford-Martin  subtests  of 
agreeablene.ss,  cooperativeness,  and  objectivity,  designated  as  the  “psychotic 
triad,”  were  significant.  These  coefficients  for  the  total  population  were 
-.13,  -.12,  and  -.07,  respectively.  The  agreeableness  and  cooperativeness 
scores  are  significant  at  the  5  per  cent  level  of  confidence.  The  objectivity 
correlation  is  not  significant  at  this  level,  but  is  in  the  same  direction  giving 
a  positive  trend  to  the  triad.  A  fourth  trait,  ascendency  or  leadership,  pre¬ 
sented  a  correlation  coefficient  of  -t-.12,  a  score  also  significant  at  the  5  per 
cent  level.  Inspection  of  individual  class  correlation  coefficients  of  these 
traits  also  appeared  to  substantiate  total  jiopulation  re.sults.  It  appears, 
therefore,  that  some  type  of  relationshi])  exists  between  DMF  and  certain 
personality  variables,  although  the  underlying  psychological  meaning  of 
these  correlations  is  not  clear. 

81.  A  Method  for  Study  of  Acid  Production  by  Salivary  Sediments. 
H.  S.  Manly,  Tufts  College  Dental  School,  Boston,  Mass.  A  coherent  mass  of 
oral  microorganisms  and  debris  was  obtained  by  centrifugation  of  whole, 
stimulated  saliva  at  3,000  r.p.m.  for  20  minutes.  One  milliliter  of  the  gelatin¬ 
ous  precipitate  was  coated  on  a  glass  electrode  and  immersed  in  a  solution  at 
37°  C.,  containing  0.01  molar  bicarbonate  buffer  and  0.2  molar  glucose.  The 
pH  of  the  sediment  usually  droji^ied  2  units  below  that  of  the  buffer  solution 
within  20  minutes.  A  .second  glass  electrode  recorded  the  pH  of  the  buffer 
solution.  Both  electrodes  were  connected  to  a  Model  K  Beckman  pH  meter 
which  operated  through  an  automatic  switch  to  give  automatic  recording  of 
pH  on  a  Brown  six-place  recorder.  Under  these  conditions  it  was  found  that 
equilibrium  is  attained  within  a  few  minutes.  The  pH  of  the  sediment  reaches 
a  constant  value  which  changes  only  as  the  sediment  loses  activity.  Appar¬ 
ently  the  equilibrium  rejire.sents  a  balance  between  rate  of  acid  formation 
and  rates  of  diffu.sion  of  acid  outward  and  buffer  inward.  Equilibrium  can 
be  disturbed  or  changed  by  agitation  of  the  external  solution,  change  of 
temperature,  pH  or  buffer  capacity  of  the  solution  in  contact  with  the  sedi¬ 
ment,  or  introduction  of  a  substance  capable  of  inhibiting  acid  formation. 
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82.  A  Method  for  the  Cultivation  of  Tooth  Germs  in  Carrel  Fl^vsks. 
Dorothy  F.  Mardfin,  William  Lefkowitz,  and  Charles  F.  Bodecker,  Dental 
Department,  Montefiore  Hospital,  Xeir  York,  JV.  Y.  The  in  vitro  culture  of 
tooth  germs  is  a  problem  of  organized  growth.  Previous  work  in  this  field 
has  been  done  by  the  hanging  drop  method,  watch  crystal  technic,  and  in  a 
depression  slide.  These  methods  present  limitations  for  the  cultivation  of  a 
whole  organ.  The  Carrel  flask  technic  has  the  following  advantages  for  in 
vitro  study  of  the  tooth  germ.  It  permits  the  use  of  from  1.0  ml.  to  2.0  ml. 
of  nutrient  medium.  The  tissues  may  be  washed  and  additional  fluid  added 
without  transfer  to  a  new  clot.  The  jiH  may  be  observed  and  adjusted  with 
ease.  Better  microsco])ie  observation  is  possible.  The  technic  of  planting, 
washing,  pH  adjustment,  and  histologic  ])rocessing  is  described. 

83.  A  New  In.strument  for  Recording  Dental  and  Oral  ^Mu.scle  Forces  : 
The  Photoelectric  Myodynagraph.  Herbert  I.  Margolis  and  Prem  Prakash, 
Tufts  College  Dental  School,  Boston,  Mass.  Imbalance  of  dental  environmental 
muscle  forces  as  an  etiologic  factor  in  malocclusions  has  been  widely  dis- 
cus.sed  in  clinical  orthodontics.  However,  scientific  approach  to  this  problem 
has  been  limited  due  to  the  nonavailability  of  a  suitable  instrument  for 
recording  these  muscle  forces  with  precision  and  accuracy. 

The  photoelectric  myodynagraph,  specially  designed  for  this  purpose, 
has  an  enclosed  column  of  air  at  atmospheric  pressure  connected  to  a  photo¬ 
electric  recording  mechanism.  It  consists  essentially  of  five  components; 
(1)  Molded  rubber  mouthpieces  (for  lips,  8  mm.  in  diam.,  3.5  mm.  in  thick¬ 
ness;  for  tongue,  8  mm.  in  diam.,  4.5  mm.  in  thickness),  connected  by  in¬ 
compressible  polyethylene  leads  to  (2)  two  three-way  stopcocks  which  are 
connected  to  the  (3)  basic  instrument  of  the  photoelectric  recorder.  Pressure 
applied  on  the  mouthpiece  is  transmitted  through  the  column  of  air  to  the 
rubber  diaphragm  and  causes  the  mirror  of  the  basic  instrument  to  rotate 
around  its  axis.  The  beam  of  light  from  the  jihotoelectric  .system  is  deflected 
by  this  rotation  of  the  mirror  which  in  turn  activates  (4)  the  photoelectric 
mechanism  of  the  recorder  and  the  magnitude  of  pressure  is  recorded  on  a 
moving  roll  of  paper.  (5)  A  s])ecially  designed  calibrator  permits  recordings 
to  be  converted  in  terms  of  force  per  unit  area.  This  instrument  is  being 
used  at  present  to  study  (with  adequate  control  groups)  lip  and  tongue  forces 
of  groups  of  children  with  different  dentofacial  anomalies,  receiving  ortho¬ 
dontic  treatment  and/or  myofunctional  therapy.  The  range  of  this  instru¬ 
ment  is  from  2  to  2,000  Gm..  with  an  average  6  per  cent  range  of  error.  It 
is  not  influenced  by  fluctuations  of  line  voltage  or  by  atmospheric  changes 
within  and  outside  the  oral  cavity.  Its  range  or  sensitivity  can  be  changed 
by  substituting  different  mouthpieces  or  by  adjustment  of  the  basic  instru¬ 
ment  of  the  photoelectric  system. 

84.  Amelobl.v.stic  Changes  Compared  With  IlEMociLOBiN  Concentrations 
IN  Rats  Drinking  Minimal  Amounts  of  Fluorine.  Morris  M.  Matt,  Depart¬ 
ment  of  Oral  Pathology,  Western  Reserve  J'^niversity,  Cleveland,  Ohio.  Clinical 
studies  have  led  to  the  assumption  that  the  ameloblasts  are  most  susceptible 
to  the  toxic  action  of  fluorine.  It  has  been  noted  that  in  exiierimental  chronic 
fluorine  intoxication  of  young  dogs,  histologic  changes  of  the  bones  occurred 
prior  to  change  in  the  tooth  buds.  Other  investigators  have  reported  the 
toxic  effect  of  chronic  fluorine  ingestion  upon  the  hemoglobin  content  of  the 
blood  in  the  rat  and  the  iron  content  of  the  rat  incisor.  Forty-eight  freshly 
weaned  rats  were  divided  into  four  equal  groujis.  Varying  amounts  of  fluorine 
were  added  to  the  water  supjfly  of  the  animals.  Hemoglobin  determinations 
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were  performed  at  the  start  of  the  experiment,  on  the  thirtieth  experimental 
day  and  the  sixtieth  experimental  day.  On  the  thirtieth  experimental  day, 
sample  rats  from  each  group  were  killed  and  prepared  for  histologic  examina¬ 
tion.  At  thirty  days,  the  average  hemoglobin  value  for  each  group  was  in¬ 
versely  related  to  the  fluorine  content  of  the  water  supply.  A  depression  in 
hemoglobin  content  occurred  prior  to  histologic  changes  in  the  ameloblasts. 
This  hemoglobin  dei)ression  is  transitory,  and  hemoglobin  content  returned 
to  original  values  on  the  sixtieth  experimental  day.  These  results  cast  doubt 
upon  the  assumidion  that  the  extrasensitivity  of  the  ameloblasts  of  the  in- 
ci.sors  in  the  gn»wing  rat  is  the  first  response  to  the  toxic  action  of  fluorine. 

85.  An.4TOMIC  .4ND  FUNCTIONAL  STUDIES  OF  THE  TeMPORO.MANDIBUL.VR  JoINT 

IN  Rel.vtion  to  J-4W  Kepo.sitioning.  John.  Oppie  McCall,  New  Orgnnizaiion 
School  for  Graduate  Dentists,  New  York,  N.  Y.,  and  Chester  A.  Swinyard,  De¬ 
partment  of  Anatomy,  University  of  Utah,  College  of  Medicine,  Salt  Lake  City, 
Utah.  It  has  been  commonly  held  that  the  relation  of  the  mandible  to  the 

maxilla  is  not  subject  to  corrective  change.  This  belief  is  based  on  the 

hypothesis  that  jaw  po.sition  is  dependent  on  condyle-fossa  relations  and  that 
the  usual  (retruded)  iiosition  of  the  condyle  in  the  fossa  may  not  be  changed. 
A  further  related  postulate  is  that  the  mandible  is  a  lever  of  the  third  class 
and  that  the  temporomandibular  joint  is  a  stress-bearing  joint.  Anatomic 
studies  indicate  that  this  joint  is  not  stress  bearing.  Also,  the  wide  range  of 
movement  of  the  articulating  members  of  the  joint  supports  the  contention 

that  it  is  not  stress  bearing.  It  further  has  been  found  that  mandibular 

position  and  functional  range  are  not  entirely  controlled  by  condyle-fossa 
relations.  Anatomic  and  neurological  studies  indicate  that  mandibular  posi¬ 
tion  is  primarily  under  muscular  control,  this  being  regulated  by  neuro¬ 
muscular  reflexes.  It  therefore  follows  that  mandibular  position  can  be 
changed,  if  unfavorable,  through  muscle  re-education  together  with  provision 
of  new  i)r<»))erly  related  articulating  surfaces,  even  though  this  involves 
changing  the  position  of  the  condyle.  Clinical  experience  indicates  that 
correction  of  jaw  mali>osture  jirovides  relief  of  pain  and  other  symptoms 
which  often  are  related  to  .stresses  im])osed  by  abnormal  mandibular  position. 
In  cases  so  treated  sym])toms  have  been  relieved  and  the  new  position  and 
function  of  the  mandible  have  become  habitual. 

86.  The  Inhibitive  Effect  of  Dietary  Phosfh.ate  Fertilizer  on  Dental 
Carkkie.vesis.  J.  F.  McClendon  and  J.  Gershon-Cohen,  Albert  Einstein  Medical 
('enter.  Northern  Division,  Philadelphia,  Pa.  Studies  were  made  in  rats  of  the 
effects  on  cariogenesis  by  the  addition  of  ])hosi)hate  fertilizer  directly  to  the 
diet.  X-ray  examinations  of  the  teeth,  jaws,  and  skeleton  were  included  as 
part  of  the.se  studies.  The  findings  revealed  retardation  of  skeletal  decalcifiea- 
tion,  a  life-siwiring  effect  on  the  animals,  and  marked  cariostasis. 

87.  The  Effect  of  X-ray  Irradiation  IT’on  the  Oral  Ti«.sues  of  the 
Macacus  Rhesus.  Herman  Medak,  Department  of  Dental  Research,  Army 
Medical  Service  Graduate  School,  Washington,  D.  C.  Studies  have  been  made 
of  the  effect  of  x-ray  irradiation  on  the  oral  tissues  of  the  Macacus  rhesus. 
A  Oeneral  Electric  Two-bMfty  ^laxitron  operated  at  250  kv.,  .‘10  Ma..  15  cm. 
standard,  with  1  mm.  aluminum  and  0.5  mm.  copper  filters,  llVlj  l.:>  mm.  (*u 
and  cm.  round  iiortal,  was  u.sed  to  admini.ster  600  r  daily  to  the  right  side 
<*f  the  face  of  six  adult  animals  until  dosages  of  4,2(K)  r,  5,000  r,  and  6,000  r 
were  reached.  While  all  animals  did  not  react  identically,  the  severity  of  the 
ensuing  tissue  reaction  was  usually  proportional  to  the  total  dose,  with 
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tissue  damage  restrieted  priiieipally  to  the  exp()sed  side.  The  skin  lesions 
of  the  cheeks  of  all  animals  healed  completely  after  four  months,  leaving 
well-defined,  moderately  edematous,  epilated,  nonpigmented  areas.  Dis¬ 
coloration  of  the  enamel  of  all  teeth  on  the  exposed  side  was  produced  in 
varying  shades  of  brown  in  proportion  to  the  dosage,  a  reaction  also  described 
as  characteristically  following  severe  oral  irradiation  in  human  beings.  How¬ 
ever,  definitive  caries  has  not  developed  in  either  the  irradiated  or  nonirradiated 
teeth.  Materia  alba  accumulated  about  the  irradiated  teeth  in  proportion 
to  dosage.  The  buccal  dental  supi)orting  tissues  of  the  right  side  were 
severely  damaged  in  most  animals  and  partial  or  complete  necrosis  of  the 
gingiva  followed,  exposing  the  roots  of  the  teeth  and  necrotic  bone.  Irradia¬ 
tion  of  approximately  4,01K)  r  produces  early  periodontal  tissue  damage 
in  the  monkey,  but  such  irradiation,  if  applied  to  one  area  of  the  oral  cavity, 
does  not  necessarily  cause  early  tissue  damage  in  an  opposing  area. 

88.  Cystogenesis  in  Odontogenic  Epithelium  of  Syrian  Hamsters  Fol- 
ixiwiNG  Cephalic  Irradiation.  Herman  Medak  and  John  S.  Oartel,  Depart¬ 
ment  of  Dental  Research,  Army  Medical  Service  Graduate  School,  Washington, 
D.  C.  To  study  the  effect  of  irradiation  upon  oral  tissues,  ten  Syrian  hamsters, 
whose  bodies  were  shielded  with  2  inches  of  lead,  w’ere  exposed  daily  to  300 
r  to  each  side  of  the  head,  up  to  a  total  of  4,800  r  for  each  animal.  For 
irradiation  250  KVP  G.E.  Maxitron  was  used,  operated  at  250  kv.,  30  Ma,  35 
cm.  std.,  and  without  external  filtration.  Six  of  the  animals  died  within 
fourteen  days  after  terminal  irradiation,  and  the  remaining  four  were 
sacrificed  after  four,  five,  six,  and  seven  weeks.  Varying  degrees  of  kera- 
tinization  were  found  in  the  altered  odontogenic  epithelium  of  all  surviving 
animals,  and  a  cyst  developed  in  the  base  of  an  incisor  of  one  animal. 
Sections  of  the  incisors  revealed  liquefaction  necrosis  of  the  basal  area  of  the 
pulp,  followed  by  the  formation  of  a  cystlike  cavity  and  cessation  of  growdh 
in  length.  The  enlarging  cystlike  cavity  displaced  and  damaged  the  odonto¬ 
genic  epithelium,  which  continued  to  proliferate  and  was  converted  into  a 
low'  cuboidal  or  squamous  type  of  cells.  In  some  areas  the  less  differentiated 
odontogenic  epithelium  of  all  the  hamsters  produced  varying  degrees  of 
keratinization  and  a  large  cyst  was  found  in  the  base  of  one  incisor.  The 
wall  of  this  cyst  consisted  of  several  layers  of  squamous  epithelium  wdth  a 
center  filled  with  strands  of  keratin.  Regardless  of  the  factors  which  pro¬ 
duced  this  change,  it  is  of  considerable  interest  to  note  that  the  histo- 
differentiation  of  the  odontogenic  epithelium  can  be  altered  experimentally. 
A  similar  process  of  dedifferentiation  may  operate  in  the  production  of 
acanthomatous  ameloblastomas. 

89.  Phosphamidase  Content  in  Normal  Tissues  and  Lesions  of  the  Oral 
Cavity.  Julia  Meyer  and  Joseph  P.  Weinmann,  Division  of  Oral  Pathology, 
University  of  Illinois,  College  of  Dentistry,  Chicago,  III.  The  phosphamidase 
content  has  been  deteiTiiined  in  thirty-seven  oral  biopsies,  using  the  histo- 
chemical  technic  proposed  by  (Jomori  {Proc.  Soc.  Exper.  Biol.  <£•  .Med.  69: 
407,  1948).  The  following  results  w'ere  obtained:  (1)  The  enzyme  is  absent 
in  the  normal  human  oral  mucosa,  the  e])ithelial  lining  of  the  maxillary  sinus, 
and  the  acinii  and  ducts  of  mucous  glands.  It  is  also  absent  in  acute  and 
chronic  inflammation  of  the  oral  mucosa,  and  hyperkeratosis  of  the  oral 
mucosa,  provided  that  the  lamina  propria  is  free  of  inflammatory  reaction. 
(2)  Gomori’s  findings  with  respect  to  malignant  neoplasms  were  confirmed. 
A  high  concentration  of  jihosphamidase  was  found  in  all  cases  of  carcinoma. 
The  enzyme  content  tended  to  be  higher  in  the  less  differentiated  ca.ses  and 
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in  the  less  differentiated  elements  of  the  tumors.  (8)  Xonmalignant  lesions 
showing  high  phosphamidase  content  were  the  connective  tissue  of  giant  cell 
tumors  and  the  epithelium  of  ameloblastoma,  papilloma,  and  leukoplakia. 

90.  The  Puu’al  Kesuonse  of  the  Kat  IxasoR  to  Cavity  Prepar.vtion  and 
Paraform.\ldehyde.  C.  /.  Mohammed  and  /.  Schour,  Department  of  Histology, 
University  of  Illinois,  College  of  Dentistry,  Chicago,  III.  The  effect  of  cavity 
preparation  and  filling  with  Aquadont  (zinc  oxide  2  parts,  zinc  sulfate  pulverized 
1  iiart  and  cornstarch  1  part)  or  Aquadont  plus  I  per  cent  paraformaldehyde 
was  studied  histologically  in  the  lower  left  incisors  of  fifty-seven  white  rats  alxnit 
60  days  of  age.  The  animals  were  sacrificed  from  one  to  ninety-six  hours  after 
the  operation.  The  unoperated  right  incisoi’s  of  twenty-five  of  fhe  experimental 
animals  were  used  as  controls.  Eight  of  the  experimental  animals  were  given 
single  injections  of  alizarin  red  S  in  order  to  mea.sure  the  rate  of  dentin  apposi¬ 
tion.  The  odontoblasts  showed  functional  and  morphologic  alterations.  The 
mildest  alteration  consisted  of  a  calciotraumatic  line  in  the  dentin  which  was 
the  only  change  following  the  Aquadont  alone.  Following  Aipiadont  plus  1  per 
cent  paraformaldehyde,  the  morphologic  changes  seen  in  a  varying  number  of 
odontoblasts  ranged  from  reversible  albuminoid  degeneration  to  necrosis.  Spikes 
of  dentin  matrix  formed  between  the  islands  of  functional  odontolilasts  in  the 
advanced  .stages.  The  pulp  reaction  could  be  classified  as  a  serous  inflamma¬ 
tion  characterized  by  a  dilation  of  blood  vessels,  serous  exudate,  and  mobiliza¬ 
tion  of  histiocytes  and  fibroblasts.  Polymorphonuclear  leukocytes  did  not 
appear.  These  changes  increased  in  intensity  with  the  depth  of  the  cavities. 
New  young  odontoblasts  differentiated  to  replace  those  that  were  lost.  In 
ninety-six  hours,  recovery  was  complete  with  Aquadont  alone,  partial  with 
1  per  cent  ])araformaldehyde  in  shallow  cavities,  and  absent  with  1  per  cent 
paraformaldehyde  in  deep  cavities. 

91.  Tooth  Mobility  Measurements  on  Monkey  Teeth.  II.  R.  Miihlemann, 
School  of  Dentistry,  University  of  Minnesota,  Minneapolvi,  Minn.  Two  thousand 
measurements  of  labiolingual  tooth  mobility  were  made  with  a  dial  indicator. 
Tooth  mobility  in  1/100  mm.  varied  according  to  the  force  applied.  Plotting 
force  against  mobility  gave  characteristic  curves  which  show  two  distinct 
pha.se.s — an  initial  steep,  and  a  secondary  gradually  increasing  phase.  Perio¬ 
dontal  .structures  were  altered  by  post-mortem  changes,  heat,  and  formol  fixation. 
Tooth  mobility  curves  were  constructed  on  the  same  teeth  in  vivo  and  at  different 
post-mortem  changes.  A  comparison  of  the  tooth  mobility  curves  for  each 
tooth  gives  an  indication  of  the  mechanism  of  tooth  mobility  and  the  biophysical 
qualities  of  the  periodontal  membrane  and  Inme.  Thus,  it  was  found  that  heat 
and  formalin  treatment  de.stroy  the  initial  phase  of  tooth  mobility  curves.  The 
secondary  jihase  is  destroy(*d  by  formalin,  but  is  only  moderately  altered  by 
heat.  Short  interruiition  of  the  periodontal  blood  supply  does  not  change  the 
initial  phase  of  tooth  mobility  curves.  One  to  two  houi-s  after  death  the  initial 
pha.se  decrea.ses  by  about  50  per  cent;  however,  if  multiple  post-mortem  measure¬ 
ments  are  perfornu'd,  initial  and  secondary  phases  an*  two  to  four  times  as  high. 

92.  E.stlmation  of  the  Content  of  Calciu.m-Mobilizing  Hormone  in  the 
Bixxid  of  the  Kat.  Paul  L.  Munson,  Alexander  D.  Kenny,  Oscar  A.  Iseri,  and 
Hoy  O.  Creep,  Biological  Research  Laboratories,  Harvard  School  of  Dental 
Medicine,  Boston,  Ma.ss.  Within  two  hours  after  jiarathyroidectomy  the  serum 
calcium  of  50-  to  60-day-old  rats,  whether  normal  or  calcium-depleted,  falls  2 
to  ‘i  mg.  jier  cent,  thus  indicating  that  the  calcium-mobilizing  hormone  in  the 
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circulation  at  the  time  of  parathyroidectomy  must  be  destroyed  rapidly.  The 
hlood  calcium  continues  to  decline  in  calcium-depleted  rats,  leading  to  death  in 
severe  tetany  between  six  and  eighteen  hours  after  i)arathyroidectomy.  -On 
the  other  hand,  subcutaneous  injection  of  100  U.S.P.  units  of  parathyroid  ex¬ 
tract  per  100  Gm.  body  weight  immediately  after  i>arathyroidectomy  main¬ 
tained  the  serum  calcium  at  the  preoperative  level  for  at  least  eighteen  hours. 
As  little  as  20  U.S.P.  units  of  extract  subcutaneously  also  fully  maintained  the 
calcium  level  of  rats  depleted  of  calcium  four  days  for  at  least  six  hours  after 
l)arathyroidectomy,  while  the  same  dose  administered  intravenously,  although 
e<iually  effective  at  two  hours,  was  comi)letely  without  effect  at  six  hours.  A 
subcutaneous  dose  of  5  U.S.P.  units  of  extract  had  a  detectable,  but  not  com¬ 
pletely  protective,  effect  at  six  hours.  It  is  concluded  that  in  the  rat,  whether 
fed  a  diet  adequate  or  deficient  in  calcium,  the  amount  of  parathyroid  hormone 
normally  in  the  circulation  is  relatively  .small,  probably  less  than  5  U.S.P.  units, 
and  that  the  normal  rate  of  secretion  of  the  hormone  may  be  as  little  as  2  to  3 
U.S.P.  units  per  hour.  Experiments  are  in  progress  in  which  parathyroid 
extract  is  administered  by  continuous  intravenous  infusion  in  an  attempt  to 
clarify  the  problem  further. 

93.  The  Guinea  Pig  Mandibular  Condyle  Osteoclast  Morphology  and 
Some  Preliminary  Data  on  the  Regularity  op  Their  Occurrence.  Hugh  /. 
Myers  and  Dale  Rupert,  University  of  Kansas  City,  School  of  Dentistry,  Kansas 
City,  Mo.  The  mandibular  condyles  of  one  or  two  animals  in  the  age  groups 
6,  8,  12,  16,  28,  and  48  weeks  were  used.  Ten  miera  staggered  serial  .sections 
were  made  by  mounting  and  staining  every  tenth  section,  ^lost  of  the  cells 
were  adjacent  to  bone  or  calcified  cartilage.  The  size  of  the  individual  cells 
ranged  upward  to  80  microns  for  the  long  axis  of  elongated  osteoclasts.  They 
tend  to  be  round  in  shape,  but  all  shapes  were  found.  Usually  a  eonsiderable 
clear  tissue-free  area  surrounded  the  osteoclasts,  but  in  the  marrow  cavity  they 
usually  were  not  completely  independent  of  the  marrow  tissue.  The  cell 
cytoplasm  stained  with  an  intensity  equal  to  the  bone  matrix.  The  number 
of  vesicular  nuclei  varied  from  one  to  ten  or  more.  Although  sufficient  data 
have  not  been  secured  for  statistical  analysis,  the  data  indicate  these  osteo¬ 
clasts  are  a  regular  feature  in  growing  animals  and  the  number  decreases  with 
increasing  age. 

94.  Procedures  to  Reduce  Dental  Function.  II.  II.  Neumann  and  N.  A. 
DiSalvo,  School  of  Dental  and  Oral  Surgery  of  the  Faculty  of  Medicine, 
Columbia  University,  New  York,  N.  Y.  The  present  .study  has  the  limited  pur¬ 
pose  of  comparing  various  methods  of  producing  reduced  dental  function.  These 
methods  may  serve  in  the  investigation  of  the  effects  of  abnormal  function  on 
the  structure  of  the  teeth.  The  following  six  procedures  proved  suitable  in 
varying  degrees:  (1)  The  resection  of  the  major  masticatory  muscles  on  one 
side;  only  moderately  effective  on  account  of  rapid  regeneration  and  because  of 
hypertrophy  of  any  nonresected  strands.  This  method  was  used  in  one  hog 
and  one  monkey  with  but  fair  re.sults  regarding  unilateral  mastication.  (2) 
Intracranial  motor  nerve  resection  of  the  third  branch  of  the  trigeminal  nerve 
produced  goo<i  unilateral  function  in  the  monkey.  As  it  is  difficult  to  avoid 
concurrent  resection  of  sensory  nerves,  evaluation  of  the  major  changes  found 
in  comparing  the  functioning  and  nonfunctioning  half  dentitions  is  a  complex 
task.  (3)  Repeated  injections  of  homologous  serum  into  one  temporomandibular 
joint  in  order  to  induce  arthritis  and  thereby  to  impaii*  function  were  used  in 
ten  rabbits.  This  method  proved  effective  in  the  study  of  disuse  effects  of  the 
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Jiinbs  ill  rabbits.  Altliough  artliritic  cliangos  wore  prodiiceti,  insufficient  inter- 
t'ei*enee  with  chewing  was  acliieviHl  and  tliis  approach  seems  of  didiioiis  value, 
at  k^ast  in  the  rabbit.  (4)  Extraction  of  one  (juadrant  of  teeth,  attempted  in  the 
monkey,  appeai-s  to  lie  more  promising.  These  four  methods  allow  for  ob¬ 
serving  and  confronting  of  the  more  and  the  less  functioning  half  dentitions 
in  the  same  animal.  Two  other  procedures  require  control  animals  for  comjiari- 
sons,  as  they  reduce  function  of  the  whole  dentition:  (5)  Wiring  of  the  jaws 
and  feedings  through  a  stomach  fistula.  (6)  To  evaluate  the  effect  of  an 
entirely  soft  or  licpiid  diet  administered  for  jirolonged  periods  of  time  on  the 
dental  structure,  we  used  forty  Syrian  hamsters  in  addition  to  previously  de- 
scrilied  experiments  on  monkeys  and  on  albino  rats.  Each  of  the  mentioned 
procedures  has  its  advantages  and  its  objections.  Different  methods,  if  tried  in 
parallel  tests,  offer  the  opportunity  of  verifying  effects  of  nonfunetion  on  the 
dental  structure  and  of  recognizing  accidental  by-products  of  one  or  the  other 
of  the  mentioned  metluKls. 

95.  Demixeraliz.vtiox  of  Boxe  .\xd  Teeth  by  Oro.\xic  Chel.vtixo  Agexts 
AT  Neutral  nil’s.  Gordon  Sikifornk,  Division  of  Dental  Research,  Faculty  of 
Dentistry,  I’niversity  of  Toronto,  Toronto,  Ontario.  The  sodium  salts  of  ethyl- 
enediaminetetraacetic  acids  are  noncolloidal  organic  chelating  agents  that  re¬ 
semble  the  inorganic  polyphosphates  in  their  ability  to  form  soluble  nonionic 
chelates  with  a  large  number  of  metallie  ions  at  neutral  and  alkaline  pH’s.  This 
property  forms  the  basis  for  a  new  and  satisfactory  method  of  demineralizing 
liard  tissues  without  subjecting  the  specimens  to  low  pH’s.  The  sodium  salt  neu¬ 
tralized  to  a  pH  of  7.5  by  hydrochloric  acid,  in  a  concentration  of  0.5  M,  at  room 
temi)erature,  makes  a  suitable  demineralizing  medium  for  small  specimens 
(weighing  about  0.5  to  1.0  (fm.).  The  use  of  higher  temperatures  greatly  in¬ 
creases  the  speed  of  demineralization  of  bone  si>ecimens.  The  solution  demin¬ 
eralizes  .small  bone  specimens  at  a  rate  about  one-seventh  that  of  acid  solutions 
and  about  seven  times  as  rapidly  as  a  neutral  decalcifying  solution  of  magnesium 
citrate.  This  metluMl  should  prove  useful  in  histologic,  histochemical,  and  chemi¬ 
cal  studies  of  Inine  tissues. 

96.  (Jariostatic  Effects  of  Ashed  Foodstuffs  Fed  ix  the  Diets  of  Ham¬ 
sters.  Abraham  E.  Sizel,  Tufts  Dental  School,  Boston,  Mass.,  and  Robert  S. 
Harris,  Mussachu.setts  Institute  of  Technology,  Cambridge,  Mass.  Previously 
it  was  reported  that  corn  and  milk  juoduced  in  Texas  caused  the  development  of 
approximately  40  per  cent  less  dental  decay,  when  fed  in  the  diet  of  hamsters, 
than  corn  and  milk  jiroduced  in  northern  New  England.  The  pre.sent  report 
relates  to  an  experiment  de.signed  to  determine  whether  the  factor  responsible 
for  this  caries  difference  was  inorganic  in  nature.  The  ash  (1,000°  C.)  from 
100  pounds  of  Texas  diet  (A)  and  New  England  diet  (B)  was  mixed  into  100 
pounds  of  each  of  the.se  diets  to  jirtxluce  a.sh-supplemented  diets  C  and  D,  re- 
sjiectively,  and  the  following  four  diets  were  fed  to  four  groups  of  hamsters: 
From  birth  to  autopsy  (140  days)  twenty-five  hamsters  wm-e  fed  diet  A  or  B, 
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ami  twenty-one  hamsters  were  fed  diet  C  or  1).  Diets  and  distilled  water  were 
supplied  ad  libitum.  In  earlier  investigations  the  hamsters  were  plaeed  on  the 
experimental  diets  at  weaniii".  The  results  of  the  present  experiment  demon¬ 
strate  that  a  more  earies-susee)>til)le  t<M)th  is  prinlueed  in  youii"  hamsters  when 
their  mothers  are  plaeed  on  the  test  diets  at  the  time  the  litters  are  east.  No  sig¬ 
nificant  dift'erenee  in  the  caries  rate  was  observed  with  diets  A  and  B.  This  re¬ 
sult  is  not  in  agreement  with  ])revious  findings  on  different  lots  of  corn  and  milk 
powder.  The  hamsters  receiving  the  ash-sup}>lemented  diets  D  and  D  showed 
60  to  70  i)er  cent  less  carious  teeth  than  those  receiving  unsupplemented  diets 
A  and  B,  and  an  even  greater  reduction  in  carious  areas.  Spectrographie  analy¬ 
ses  of  single  samples  of  milk  from  the  two  areas  showed  no  significant  difference 
in  content  of  mineral  elements.  On  the  other  hand,  the  corn  sample  produced  in 
New  England  contained  at  least  twice  as  much  magnesium,  copper,  manganese, 
iron,  aluminum,  and  molybdenum  as  the  corn  ])roduced  in  Texas,  and  sig¬ 
nificantly  less  nickel. 

07.  Radiation  H.azards  From  the  I'se  of  Dent.vl  X-ray  Units.  IU.  E. 
Solan  and  II.  lU.  Patterson,  Radiation  Laboratory,  Department  of  Physics,  Uni¬ 
versity  of  California,  Berkeley,  Calif.  This  report  endeavoi’s  to  jioint  out  the 
radiation  hazards  involved  with  respwt  to  the  patient,  the  dentist,  and  the  den¬ 
tal  technician  in  the  use  of  x-rays  as  a  diagnostic  tool.  In  many  instances  den¬ 
tists  and  dental  technicians  arc  being  unnecessarily  exposed  to  x-rays.  With 
res]>ect  to  the  ])atient  undergoing  oral  roentgenography,  it  can  be  said  that  the 
dose  rate  can  be  as  high  as  280  r. min.  Very  definite  hematological  changes 
have  been  observed  and  are  being  thoroughly  investigated.  Recommendations 
liave  been  suggested  to  eliminate  overexposure,  to  both  the  jiatient  and  the  per¬ 
sonnel  working  in  the  dental  office. 

08.  Development  of  Perm.anent  Teeth.  Carmen  M.  Nolla,  School  of 
Dentistry,  University  of  Michigan,  Ann  Arbor,  Mich.  Serial  annual  radio¬ 
graphs  of  twenty-five  boys  (total  radiographs  1,656)  and  of  twenty-five  girls 
(total  radiographs  1,746)  obtained  from  the  files  of  the  University  of  Michigan 
Elementary  School  were  studied  in  order  to  develop  a  more  accurate  technic 
for  the  appraisal  of  the  develojiment  of  the  permanent  dentition  as  revealed  by 
radiographs.  The  age  period,  on  the  average,  extended  for  the  girls  from  55 
to  194  months;  for  the  l)oys  from  68  to  201  months.  The  development  of  eaeli, 
tooth  was  apin-aised  by  studying  the  radiographs  and  graded  on  a  scale  from 
0  to  10  (0,  absence  of  crypt;  2,  initial  calcification;  3,  one-third  of  the  crown 
completed;  4,  two-thirds  of  the  crown  completed;  5,  almost  completed  crown; 
6,  completed  crown;  7,  one-third  of  the  root  completed;  8,  two-thirds  of  the  root 
completed;  9,  almost  three-thirds  of  the  root  completed,  open  apex;  10,  apical 
end  of  root  completed).  Each  set  of  observational  apjiraisals  was  summarized 
individually,  both  graphically  and  numerically,  thus  jiroviding  material  show¬ 
ing  the  dental  develojmient  of  each  pei-son  and  numerical  values  for  the  tabula¬ 
tion  of  dental  age  scales.  Few  developmental  differences  were  shown  between 
right  and  left  teeth  of  the  same  kind.  No  significant  sex  differences  in  rate  of 
development  were  observed;  however,  the  girls  started  dental  development  at 
an  earlier  age.  The  general  type  of  growth  displayed  by  each  tixith  was  the 
same;  the  equation  which  exiiresscs  the  general  type  of  rate  change  is  an  alge¬ 
braic  biquadratic  (y  -=  ax*  •  hx  •  c).  Differences  in  the  general  seipience  of 
develo|)ment  of  teeth  were  not  apiiarcnl  lM*twccn  the  .sexes,  with  few  exceptions. 
Individual  differences  of  clinical  significance  are  revealed  by  superimposing  a 
graph  of  individual  t»M)th  growth  on  normative  overlaps.  The  statistical  sum¬ 
mary  of  individual  tooth  development  permits  the  preparation  of  iletailed  growth 
age  scales  which  facilitate  clinical  application  of  the  results. 
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99.  In  Vitro  Ch.\nges  in  pH  of  the  Dental  Plaque  and  Surrounding 
Saliva.  W'iUmm  A.  NoUe  and  Sumter  S.  Arnim,  Dental  Branch,  University  of 
Texas,  Houston,  Texas.  In  vitro  studies  with  glass  electrodes  reveal  pH  changes 
of  dental  plaque  when  dextrose  is  added.  A  drop  in  hydrogen  ion  concentration 
from  pH  7.0  to  pH  4.4  occurs  (piickly.  When  the  electrode  is  surrounded  by 
saliva  of  pH  7.0  the  drop  in  placjue  jiH  occui*s  in  spite  of  the  presence  of  the 
saliva.  Tests  of  the  surrounding  saliva  taken  simultaneously  with  that  of  the 
plaque  reveal  no  drop  in  salivary  pH  when  50  c.c.  is  used.  If  only  1  c.c.  of  saliva 
is  used  to  surround  the  plaque,  the  jiH  of  this  saliva  also  drojis  with  the  plaipie 
pH.  Samples  of  saliva  from  around  the  plaque  on  teeth  in  the  human  mouth 
indicate  a  like  drop  occurs  in  the  pH  of  mouth  saliva  ad.iacent  the  dental  plaque 
to  which  dextrose  has  been  added. 

100.  The  Effect  of  Estrogen  on  the  Supporting  Structures  of  Molars 
IN  Rats  and  Mice.  A.  G.  \utlay,  S.  X.  Bhaskar,  J.  P.  Weinmann,  and  A.  M. 
Budy,  Departments  of  Oral  Pathology  and  Histology,  I'niversity  of  Illinois  Col¬ 
lege  of  Dentistry,  and  Department  of  Physiology,  I'niversity  of  Chicago,  Chi¬ 
cago,  III.  This  roentgenologic  and  histologic  investigation  deals  with  the  effect 
of  a-estradiol  benzoate  and  diethylstilbestrol  on  the  teeth,  alveolar  process, 
gingival  epithelium,  and  epithelial  attachment  of  groups  of  sixteen  young  rats, 
twenty-two  young  mice,  and  thirty-one  1-year-old  mice.  In  newborn  rats  which 
receivetl  a  total  dosage  of  0.05  to  1.30  mg.  of  a-estradiol  benzoate  over  a  period 
of  from  five  to  forty-two  days,  no  changes  could  be  seen.  In  the  newborn  mice 
which  received  from  0.80  to  1.30  mg.  of  diethylstilbestrol  or  a-estradiol  benzoate 
over  a  period  of  from  twenty-five  to  forty  days  there  was  a  replacement  of  hemo¬ 
poietic  marrow  of  the  alveolar  process  by  fibrous  marrow.  Also  the  marrow 
.spaces  were  reduced  in  .size  by  new  bone  formation.  In  old  mice  which  received 
injections  or  subcutaneous  pellets  of  a-estradiol  benzoate,  there  was  an  increased 
downgrowth  of  epithelial  attachment  along  the  root  surface  and  into  the  bifurca¬ 
tion  of  roots.  The  gingival  epithelium  of  the  interdental  papilla  between  first 
and  second  molars  also  proliferated  in  an  almost  tumorlike  fashion.  The  inter¬ 
dental  papilla  lost  its  conical  shape  and  became  progressively  blunted  and  con¬ 
cave.  In  final  stages  of  the  experiment  there  were  deep  interdental  and  inter- 
radicular  pockets  which  then  led  to  a  marked  resorption  of  the  interdental  and 
interradicular  bony  septa.  The  root  surfaces  showed  many  areas  of  resorption. 
The  earlie.st  of  these  changes  were  noted  three  weeks  after  the  beginning  of  the 
experiment  and  they  became  progressively  marked. 

101.  The  Effect  of  Propyl  Thiouractl  on  the  1)evei,opment  of  Molar 
Teeth  of  K.at.s.  K.  J .  Paynter,  Division  of  Dental  Besearch,  Faculty  of  Den¬ 
tistry,  University  of  Toronto,  Toronto,  Ontario.  Since  the  administration  of 
thiouracil  and  related  compounds  has  been  .shown  to  inhibit  thyroid  hormone  for¬ 
mation,  producing  much  the  same  effect  as  surgical  thyroidectomy  but  without 
the  parathyroid  disturbances  often  accompanying  surgery,  this  method  has  been 
found  useful  for  studying  the  effects  of  thyroid  hormone  deficiency  on  the  de¬ 
velopment  of  structures  such  as  the  teeth  in  which  calcification  plays  such  a 
prominent  role.  Seven  litters  of  rats  of  the  Long-Evans  strain  were  reduced  in 
numbei*s  to  six  animals  per  litter.  Each  litter  of  six  was  divided  into  two  groups 
of  three  animals  each,  one  of  which  served  as  the  experimental  group,  the  other 
as  the  control.  Beginning  the  day  after  birth,  each  experimental  animal  re¬ 
ceived  a  daily  .subcutaiuHjus  injection  of  6-n-propyl-2-thiouracil  dissolved  in 
0.9  per  cent  .saline.  Amounts  injected  were  as  follows:  0.1  ml.  from  one  to  ten 
days;  0.2  ml.  from  ten  to  twenty  days;  and  0.4  ml.  from  twenty  to  twenty-five 
days.  (Jontrol  animals  were  injected  with  0.9  per  cent  .saline  daily  in  equivalent 
amounts.  Rats  were  sacrificed  in  pairs,  an  experimental  animal  and  its  litter- 
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mate  control,  at  ages  5,  10,  15,  20,  and  25  days.  Two  i)airs  were  killed  at  each 
age.  One-half  of  the  mandible  of  each  animal  was  dis.seeted  out  for  grenz  ray 
.study.  The  remainder  of  the  head  was  fixed  in  Bonin’s  solution,  decalcified, 
embedded  in  paraffin,  sectioned,  and  stained  in  hematoxylin  and  erythrosin. 
Histologically,  it  was  found  that  in  the  experimental  group  histodifferentiation, 
I)roliferation,  deposition,  calcification,  and  eruption  all  occurred  in  normal  se- 
(juence  at  a  rate  commensurate  with  the  general  retardation  in  metabolism  as¬ 
sociated  with  hypothyroidism  and  at  a  rate  slower  than  in  the  control  animals. 
(Jrenz  ray  negatives  of  the  mandible  of  each  of  the  rats  also  demonstrated  re¬ 
tardation  in  growth  of  the  mandible  and  in  tooth  development  and  calcification 
in  the  propyl  thiouracil-treated  animals.  There  was  also  a  marked  increase  in 
density  of  the  cancellous  bone  of  the  mandible  of  the  hypothyroid  rats  over  that 
of  the  control  group. 

102.  A  Progress  Report  of  Paries  Studies  Tsixo  the  Artificial  ^Iouth. 
Ward  Pigman,  M’iUiam  Hawkins,  Harold  West,  and  Caroline  Gaston,  School  of 
Dentistry  and  College  of  Medicine,  Biochemistry  and  Bacteriology  Departments, 
I'niversity  of  Alabama,  Birmingham,  Ala.  In  the  present  work  freshly  ex¬ 
tracted  human  teeth  are  mounted  in  plaster  boxes  and  the  surfaces  are  photo¬ 
graphed  at  about  eightfold  magnification.  The  mounted  teeth  are  placed  in  cy¬ 
lindrical  glass  funnels  and  a  bacteriologic  medium  is  allowed  to  flow  dropwise 
over  the  individual  teeth.  The  teeth  are  inoculated  at  weekly  intervals  by 
soaking  for  thirty  minutes  in  a  sample  of  ixmled  saliva.  Usually,  at  regular  in¬ 
tervals,  the  teeth  are  examined  at  thirtyfold  magnification,  and  photographed 
when  necessary.  Under  these  conditions,  lesions  of  the  enamel  have  been  pro¬ 
duced  which  are  very  similar  in  appearance  and  position  to  natural  carious  le¬ 
sions.  By  the  use  of  bilaterally  identical  teeth,  it  has  been  shown  that  tooth  sur¬ 
faces  brushed  twice  daily  remain  fairly  sound  for  long  periods,  whereas  un¬ 
brushed  areas  or  roughened  areas  soften  rajiidly.  Typical  regions  of  attack  of 
brushed  teeth  are  occlusal  grooves  and  pits,  developmental  pits  and  grooves, 
approximal  surfaces,  and  cervical  areas  near  the  cemento-enamel  junction.  In¬ 
dividual  teeth  exhibit  considerable  difference  in  resistance  to  enamel  attack. 
Apparently  deciduous  and  unerupted  teeth  are  much  less  resistant  than  old 
erupted  teeth.  There  is  some  evidence  for  the  development  of  a  resistant  film 
on  erupted  teeth.  Enamel  attack  has  been  observed  only  when  glucose  is  present 
in  the  media  and  streptococci  and/or  lactobacilli  could  develop.  In  the  absence 
of  glucose  the  teeth  surfaces  remain  intact  for  long  periods. 

103.  Particle  Size  in  the  Inorganic  Portion  of  Teeth  and  Bone.  Aaron 
S.  Posner,  National  Bureau  of  Standards,  Washington,  D.  C.  A  study  of  the 
particle  size  of  teeth  and  bone  by  means  of  x-ray  diffraction  line-broadening 
and  x-ray  low  angle-scattering  is  in  progress.  X-ray  line-broadening  results 
indicate  crystallites  of  the  order  of  magnitude  of  300  to  600  angstroms  are  pres¬ 
ent.  On  the  other  hand,  low  angle-scattering  technics  show  a  ])article  size  dis¬ 
tribution  ranging  down  to  50  angstroms.  A  knowledge  of  the  iiarticle  size 
distribution  in  teeth  may  help  explain  the  loeation  of  minor  elements  such  as 
carbonate  and  fluoride. 

104.  The  Value  of  the  R.\diographic  Film  in  the  Diffi^rential  Di.vg- 
Nosis  OF  Periapical  Lesions.  Winlaw  A.  Priebe,  Joseph  P.  Lazansky,  and 
Arthur  //.  Wuehrmann,  Departments  of  Oral  Surgery  atid  Radiology,  Tufts 
College  Dental  School,  Boston,  Mass.  Single  areas  of  chronic  apical  patholog>’ 
as  discovered  in  routine  full-mouth  radiographic  film  were  removed  by  surgery 
and  studied  histopathologically,  using  serial  sectioning  technics.  Previous  to 
the  surgery  an  additional  adeipiate  film  of  the  area  was  taken  and  a  radiographic 
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diagnosis  of  the  lesion  was  made  by  four  people,  two  of  whom  were  teachers 
of  oral  surgery  and  two  of  whom  were  teachers  of  dental  roentgenol(»gy.  The 
lesions  were  classified  according  to  the  usual  textlHxik  descriptions  into  (1)  ab¬ 
scess,  (2)  granuloma,  and  (3)  cyst.  In  evaluating  the  results,  the  abscesses 
and  granulomas  were  grouped  under  the  single  heading  of  granulomas.  Ilisto- 
pathologically  all  lesions  were  classified  as  (1)  cysts  and  (2)  absces.s-granulomas. 
The  absc*es.s-granuloma  group  includeil  those  showing  inflammatory  and  degen¬ 
erative  changes  without  evidence  of  epithelial  cells  in  lumen  formation.  Sep¬ 
arate  classification  for  abscesses  and  granulomas  was  impossible  because  of  an 
inability  in  many  eases  to  differentiate  ade(piately  Ix'tween  the  abscess  and  granu¬ 
loma.  Lesions  were  evaluated  as  cysts  if  there  was  evidence  of  epithelial  eells 
in  lumen  formation.  In  the  Ibl  cases  studied,  od.o  per  cent  were  cysts  and  do.r) 
per  cent  were  of  either  the  absce.ss  or  granulomatous  type.  No  correlation  could 
be  established  between  radiographic  interpretation  and  histopathologic  diag¬ 
nosis.  Of  the  fifty-five  cysts  diagnosed  by  histopathologic  examination  only 
seven,  or  12.7  per  cent,  were  accurately  interpretwi  radiographically  by  the  four 
observei*s.  The  abscess-granuloma  group  was  more  successfully  evaluated,  but 
even  in  these  ca.ses  only  58.7  i>er  cent  of  the  lesions  were  correctly  diagnosed. 
This  investigation  sugge.sts  that  the  radiographs  should  be  used  only  as  a  method 
of  locating  areas  of  apical  change,  and  not  as  a  means  of  differentiating  between 
them. 

105.  Salivary  Bufferixu  Capacity  Measi  red  In  Situ  in  Rf-sponse  to 
THE  Acid  Stimulus  Found  in  Some  Common  Beverages.  Robert  II.  Oster, 
Leah  Miller  Proutt,  Burton  R.  Pollack,  and  E.  Roderick  Shipley,  Department 
of  Physiology,  School  of  Dentistry,  I'niversity  of  Maryland,  Baltimore,  Md. 
This  study  of  salivary  pH  was  made  in  order  to  determine  the  buffering  capacity 
of  normal  human  saliva  in  response  to  a  stimulant  commonly  found  in  the  daily 
diet.  Electronic  pH  measurement  by  a  Beckman  Model  H  meter  with  in  situ 
electrodes  makes  it  possible  to  obtain  reproducible  results  under  controlled  con¬ 
ditions.  Normal  ‘‘resting’’  salivary  pH  readings  were  taken  on  195  students 
and  laboratory  personnel.  Ajiproximately  3  ounces  of  a  common  carbonated 
beverage  then  was  consumed,  and  jiH  readings,  starting  at  12  seconds  after  in¬ 
gestion  and  continuing  at  “20-.second  intervals,  were  taken  until  the  pH  returned 
to  a  value  equivalent  to,  or  more  alkaline  than,  the  average  normal  reading. 
There  were  385  exj)eriments,  averaging  10  pH  readings  per  run,  on  ten  car¬ 
bonated  beverages  (average  pH  3.0),  a  simulated  beverage  (pH  7.0),  and  a 
water  control  (pH  7.2).  The  range  of  ‘‘resting”  values  was  5.73  to  6.15,  nor¬ 
mally  distiibutcil,  with  an  average  of  5.97,  standard  deviation  0.40,  standard 
error  0.022.  The  pH  shift  toward  alkalinity,  taken  as  buffering  capacity,  showed 
a  significant  difference  in  the  slope  of  the  curve  over  the  ‘2-minute  periotl.  The 
average  curve  of  increasing  alkalinity  versus  time  on  ten  test  beverages  showed 
a  <lifterence_^from  the  control  curve  of  more  than  four  times  the  standard  error. 
.\ny  difference  greater  than  two  times  the  S.  E.  indicates  a  significant  change. 
’Fhe  short  time  required  for  this  buffering  control  after  inge.sting  acid  beverages 
is  sur|)rising ;  even  more  impres.sive  is  the  fact  that  more  than  50  per  cent  of  the 
385  runs  showed  this  positive  buffering  effect  in  12  seconds. 

106.  CiRowTH  Patter.n  of  the  Pig  .Mandible:  A  Roentgenographic 
Study  I  sing  .Metallic  I.mplants.  Irtvin  B.  Robinson  and  Bernard  (f.  Sarnat, 
I'niversity  of  Illinois,  College  of  Dentistry,  De inirtment  of  Oral  and  Maxillo¬ 
facial  Surgery,  ('hicago,  III.  A  combined  method  of  .serial  roentgenography  and 
metallic  implants  was  u.sed  to  .study  the  growth  pattern  of  the  mandible  from  8 
to  ‘20  weeks  of  age  in  9  litter-mate  pigs.  Amalgam  implants  were  ln.serte<l  into 
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prepared  cavities  in  the  mandilde  in  the  followin"  areas:  two  implants  close 
to  tlie  posterior  border  of  the  ramns,  one  in  the  center  of  the  ramus,  and  one  in 
the  mental  area  of  the  body  of  the  mandible.  The  metallic  implants  served  as 
radio])a(iue  pnidcs  for  snperpositioninjr  roentfrenoffraphie  traeinfrs  and  also  as 
points  of  reference  in  makinjr  various  measurements.  Lateral  roentgenojrrams 
were  taken  immediately  after  surpery  and  at  four- week  intervals  to  study  the 
rate  and  direction  of  trrowth.  The  distances  between  amaljram  implants  and 
between  implants  and  certain  borders  of  the  mandible  were  measured.  The  dis¬ 
tance  between  implants  remained  the  same  in  every  animal.  There  was  an  in¬ 
crease  in  the  distance  between  the  implants  and  all  the  larders  of  the  mandible 
exee]d  the  anterior  border  of  tiie  ramus.  The  rate  and  total  amount  of  apposi- 
tional  growth  was  frreatest  at  the  ]>osterior  border  and  was  aj)proximately  2.5 
times  the  amount  of  resor]>tion  at  the  anterior  lK)rder  of  the  ramus,  thus  result¬ 
ing  in  a  wideninfr  of  the  ramus.  The  mandible  increased  in  heifrht  and  length 
lieeause  of  a])]>ositional  growth  at  all  borders  except  the  anterior  one  of  the 
ramus.  Tlie  total  height  of  the  ramus  was  due  to  growth  at  the  condyle  (ap¬ 
proximately  70  per  cent)  and  at  the  inferior  border  (approximately  30  per  cent). 
There  was  no  evidence  of  interstitial  gnn\'th.  (rross  measurements  taken  on  the 
dis.seeted  mandible  were  in  accordance  with  those  taken  on  the  final  roentgeno¬ 
gram. 


107.  Thk  Ixoidexce  of  Uxrecooxized  Diabetes  ix  Dextal  Practice. 
Renf  Hochon  and  Joan  Moran,  I'nivcrsity  of  Detroit  Schttol  of  Dentistry,  De¬ 
troit,  Mich.  It  has  been  rei)orted  that  more  than  500,000  pei-sons  in  the  United 
States  are  known  to  have  diabetes,  but  there  are  an  estimated  2,500,0(K)  who 
have  the  di.sease  and  do  not  know  it,  or  will  have  it  within  a  few  yeare.  Many 
of  those  potential  diabetics  visit  dental  ofliees.  The  question  is,  “How  many?’’ 
To  provide  a  possible  answer  a  screening  test  of  all  the  patients  examined  in  the 
University  of  Detroit  adult  clinic  was  instituted.  Nine  hundred  twenty-one  pa¬ 
tients  of  both  sexes  and  of  ages  ranging  from  12  to  80  were  given  a  urinalysis 
examination.  Eleven  patients  showed  signs  of  the  disease.  Only  one  was  aware 
of  it.  Thirty-two  potential  cases  of  nei)hritis  also  were  discovered.  The  study 
will  be  continued. 

108.  Lactobacilli.  Streptococci,  axd  Dextal  (’arie.s  ix  the  Hamster. 
Morrisoyi  lioyosa  and  Murray  Disraely,  Sational  Institute  of  Dental  Research, 
Bethesda,  Md.,  and  Erliny  Johansen.  Vnicersity  of  Rochester,  Rochester,  N.  Y. 
Hamsters  were  isolated  in  individual  cages.  By  means  of  the  Johan.sen  technic, 
caries  was  observed  after  thirty  days  and  was  i>resent  in  1)3  per  cent  of  animals 
on  Diet  I  after  eight  months,  with  a  mean  score  of  51  and  a  high  score  of  168. 
Caries  was  generally  absent  on  Diet  II  (similar  to  Diet  I.  but  without  sucrose). 
When  iiresent  it  was  minimal  or  (iue.stionable  at  an  incidence  of  16.5  per  cent, 
with  a  high  score  of  0.7  and  a  mean  of  0.05.  (Quantitative  salivary  .samples  were 
obtained  repeatedly  by  a  new  technic.  The  mean  .streptot*occal  count  of  ten 
runs  was  comparable  on  both  diets.  The  mean  lactobacillus  count  on  Diet  I  was 
1.9  times  that  on  Diet  II.  However,  there  was  great  individual  fluctuation. 
Often  caries-free  lactobacillus  counts  were  manyfold  caries  counts.  Hamster 
oral  lactobacilli  were  greatly  different  from  human  tyi>es.  Lactobacilli  were 
the  predominating  fecal  organisms  in  hamsters  on  Imth  diets  and  the  fecal  lacto¬ 
bacilli  apparently  were  identical  with  oral  strains.  One  fecal  pellet  may  con¬ 
tribute  10<),(KM)  or  more  lactobacilli  to  the  mouth.  Streptoi'occi,  lactobacilli,  and 
gram-negative  intestinal  bacteria  were  more  abundant  in  the  feces  of  animals 
fed  sucrose.  No  definite  relationship  was  found  laMween  the  oral  bacteria 
studied  and  denial  caries  in  the  hamster. 
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109.  An  Appwjach  to  the  Study  of  Ixter.\ctive  Phenomena  Among 
Pairs  of  Indigenous  Microorganisms.  Theodor  Hosehury  and  David  Gale, 
School  of  Dentistry,  Washington  Vniversity,  St.  Louis,  Mo.  Evidence  is  ac- 
eunmlatinj;  that  many  of  the  effects  exerted  on  the  host  by  indigenous  micro¬ 
organisms  depend  on  combinations  of  microbic  species,  hence  on  aspects  of 
microbic  ecology.  Previous  studies  of  this  subject  have  dealt  principally  either 
with  host  factors  or  with  individual  microbic  species  or  selected  combinations. 
A  method  has  been  developed  by  us  which  may  permit  a  broad  survey  of  ob¬ 
servable  interactive  ])henomena  occurring  between  paii*s  of  microorganisms  cul¬ 
tivable  on  suitable  solid  media.  Sixteen  paii*s  of  overlapping  spot  cultures  are 
arranged  on  one  jilate  as  a  cross  titration  of  four  concentrations  of  each  of  two 
species.  Counts  of  drop  concentrations  by  adaptation  of  the  method  of  IVIiles 
and  Misra  (./.  Hyg.  38:  732,  1938)  permit  estimation  of  limiting  concentration- 
ratios  for  observed  effects.  Phenomena  thus  far  observed  include  inhibition  of 
growth  of  certain  aerobic  bacteria  by  many  alpha  and  gamma  streptococci  (pre¬ 
sumably  the  ])eroxide-catalase  or  “inhibin”  effect  of  other  workers) ;  the  in¬ 
activity  in  this  reaction  of  three  strains  of  alpha  streptococci  isolated  from 
guinea  pig  fu.sospirochetal  exudates;  inhibition  of  growth  of  Neis.seria  catar- 
rhalis  by  beta  as  well  as  alpha  streptococci ;  and  an  apparent  nondiffusible  in¬ 
hibitory  effect  of  Escherichia  coli  on  Candida  albicans. 

110.  Microbiologic  Differences  in  the  Oral  Cavities  of  Hunt-Hoppert 
Caries-Rhsistant  and  Caries-Susceptible  Rats.  Samuel  Rosen,  Department 
of  Zoology,  Michigan  State  College,  East  Lansing,  Mich.  The  mierobiologic 
flora  of  the  mouths  of  numerous  carie.s-resistant  and  caries-susceptible  rats  de¬ 
veloped  by  Hunt  and  Hoppert  were  determined.  Some  rats  were  examined  at 
weekly  intervals  beginning  at  2  weeks  of  age.  Determinations  were  made  for  lac- 
tobacilli,  streptococci,  yeasts,  and  actinomycetes.  Distinct  differences  were  noted 
between  the  resistant  and  susceptible  animals  with  re.spect  to  lactobaeilli  and 
streptococci.  Oreater  numbers  of  lactobaeilli  consistently  appeared  in  the  sus¬ 
ceptible  rat.s.  Streptococcus  salivurius  was  found  in  the  susceptible  animals 
more  frequently  than  in  the  resistant  animals.  A  streptococcus,  which  appeared 
as  a  rough,  craterform  colony  on  mitis-salivarius  agar  was  found  in  all  of  the 
resistant  rats  which  were  examined,  and  in  18  per  cent  of  the  su.sceptible  rats. 
It  was  noted  that  the.se  susceptible  animals  were  closely  related.  This  strepto¬ 
coccus  does  not  ajipear  to  be  an  important  caries-inhibiting  agent  of  the  resist¬ 
ant  rats,  since  it  was  acidogenic  and  showed  only  slight  antibiotic  activity 
against  .some  strains  of  lactoliacilli  and  S.  salivurius.  However,  since  this  or¬ 
ganism  showed  a  tendency  to  occur  in  entire  families,  or  else  was  not  present,  it 
is  suggested  that  heredity  may  influence  the  types  of  microorganisms  present  in 
the  mouths  of  rats  and  perhaps  other  animals. 

111.  Ti.s.sue  Response  to  Tooth  Movement  in  Normal  and  Abnormal 
Metabolic  St.ates.  Julian  M.  Rothhlutt  and  Charles  M.  Waldo,  Harvard  School 
of  Dental  Medicine,  Boston,  Mass.  A  method  has  been  devised  for  the  study  of 
tissue  response  incident  to  tooth  movement  in  laboratory  rats.  The  jaws  of  nor¬ 
mal  rats  subjected  to  placement  of  a  rubber  band  between  the  molar  teeth  show, 
after  three  days,  hi.stologic  evidence  of  remoileling  with  bone  resorption  and 
deposition  in  regions  of  luessure  and  tension.  A  typical,  but  minimal,  response 
is  evident  as  early  as  twenty-four  houi*s  after  placement  of  the  elastic.  After 
three  days  the  ti.ssue  resjxmse  is  near  maximum,  but  still  unconqilicated  by  be¬ 
ginning  adjustment  to  new  tooth  iiositions.  The  most  intense  effect  w’as  seen  in 
the  ui)per  right  experimental  ipiadrant,  where  hemorrhage,  compression  of  the 
periodontal  membranes,  and  undermining  rear  resorption  often  resulted  from 
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excessive  stress  on  the  first  and  second  molar  teeth.  The  intensity  of  the  response 
was  diminished  around  the  maxillary  third  molar  tooth,  and  was  even  less  in  the 
lower  opposing  (piadrant,  where  occlusal  adjustment  had  occurred.  There  were 
no  demon.strahle  changes  in  the  upper  and  lower  left  (juadrants,  thus  providing 
control  in  each  animal  studied.  The  effects  of  varied  metabolic  states  are  being 
explored.  Preliminary  surveys  have  been  made  on  gonadectomized  rats,  adrenal- 
ectomized  rats,  hypophy.sectomized  rats,  rats  on  vitamin  A,  vitamin  I),  and 
lysine-deficient  diets,  and  rats  fed  toxic  doses  of  alloxan,  corti.sone  acetate,  tes¬ 
tosterone  propionate,  thyroid  powder,  and  j)ropyl  thiouracil.  The  present  re¬ 
port  is  concerned  only  with  hemato.xylin-  and  eosin-stained  histologic  sections. 
By  this  method,  the  most  striking  departures  from  normal  were  .seen  in  hypo- 
physectomized  and  lysine-deficient  animals,  where  the  process  of  osteoclastic  re¬ 
sorption  predominated.  Stress  i)roduced  unusually  extreme  loss  of  Ixme  in 
lysine-deficient  animals,  in  which  large  numbers  of  o.steocla.sts  had  completely 
replaced  normal  bone. 

112.  Exi*krimf.xt.\l  C-\rcinogexe.sis  IX  THE  Chf;kk  Pouch  of  the  Syriax 
Hamster.  John  J.  Salley,  Division  of  Dental  Research,  School  of  Medicine  and 
Dentistry,  University  of  Rochester,  Rochester,  N.  Y.  A  study  to  dtermine  the 
susceptibility  of  the  epithelium  in  the  cheek  pouch  of  the  Syrian  hamster  to 
chemical  carcinogenesis  was  carried  out  on  thirty-six  animals.  The  animals 
were  divided  into  two  series  on  the  basis  of  the  solvent  used.  Series  A  (ace¬ 
tone  solvent)  comsisted  of  three  groups:  (Jroup  I — 9,  10-dimethyl-l,2-benzan- 
thracene;  Group  II— 20-methylcholanthrene;  Group  III — 3,4-benzpyrene.  Series 
B  (benzene  solvent)  was  similarly  divided  into  Groups  IV,  V,  and  VI  utilizing 
the  same  compounds  just  enumerated,  and  in  the  same  order.  Each  group  con¬ 
sisted  of  six  animals  eipially  divided  as  to  sex.  A  0.5  per  cent  .solution  was  used 
in  each  group  and  was  painted  on  the  epithelial  surface  of  the  pouch  three 
times  a  week  for  sixteen  weeks.  Animals  were  observed  for  an  additional  nine 
weeks.  Results  on  surviving  animals  were  as  follows:  Group  I — 5  survivors, 
all  with  malignant  tumors,  omset  seven  weeks;  Group  II — five  survivors,  two 
with  carcinoma,  two  benign,  one  negative,  onset  twenty-five  weks;  Group  III — 
five  survivors,  four  with  carcinoma,  one  benign,  onset  sixteen  weeks;  Group  IV 
— four  survivors,  three  wdth  carcinoma,  one  negative,  ^set  eight  weeks;  Group 
V — three  survivors,  one  with  benign  papilloma,  two  negative,  onset  twenty-five 
weeks;  Group  VI — four  survivors,  not  tumors.  The  results  indicate  that  the 
hamster  pouch  may  serve  as  a  useful  tool  in  studying  initiation,  development, 
and  metabolism  of  oral  carcinoma  because  of  its  ready  adaptability  to  in  vivo 
microscopic  observation. 

113.  Electrophoresis  ix  Dextix.  Robert  E.  Sausen,  James  R.  Jensen, 
Leon  Singer,  and  IV.  J.  Simon,  School  of  Dentistry,  University  of  Minnesota, 
Minneapolis,  Minn.  Experimental  work  was  done  on  dogs’  teeth  to  determine 
the  limits  and  usefulness  of  electricity  in  accelerating  ions  through  dentinal 
tubules.  Solutions  of  radioactive  calcium  chloride  were  placed  into  shallow- 
cavities  and  submitted  to  a  direct  current  for  varying  amounts  of  time  and 
current  strength.  The  anode  was  located  at  the  cavity  surface,  and  the  cathode 
on  the  cheek  mucosa  of  the  opposite  side  of  the  mouth.  Upon  completing  a  treat¬ 
ment,  the  cavity  was  filled  with  silver  amalgam  alloy  and  extracted  immetli- 
ately.  Then  the  teeth  were  invested  in  clear  acrylic  resin  in  preparation  for  be¬ 
ing  ground  to  a  thickness  of  500  microns.  Autoradiographs  of  these  swdions 
were  used  to  obtain  our  results.  When  the  circuit  was  closed,  calcium  ions  moved 
through  the  dentin  and  eventually  through  the  apex  of  the  tooth.  The  path  of 
movement  w-as  limited  to  those  tubules  involved  in  the  cavity  preparation. 
Penetration  of  the  ions  through  dentin  would  not  be  complete  unless  the  protl- 
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uct  of  time  and  current  equaled  a  value  of  0.5  milliampere  minute.  A  maxi¬ 
mum  measurable  concentration  was  obtained  in  20  milliampere  minutes.  The 
concentration  of  ions  began  to  increase  first  at  the  pulpal  wall  and  later  at  the 
lateral  borders  of  the  path,  from  which  it  proceeded  to  saturate  all  of  the  in¬ 
volved  dentin.  Penetration  of  ions  increa.sed  with  the  concentration  of  the  solu¬ 
tion.  When  no  current  was  applied,  diffusion  of  the  ions  required  10  minutes 
to  reach  the  pulpal  wall,  and  the  concentration  of  these  ions  remained  low  in 
that  time. 

114.  Study  of  Dental  Caries  in  Children  1  to  6  Years  of  Age  as  Re¬ 
lated  TO  Socio-Economic  Level  and  Food  Habits.  Bhim  Sen  Savara  and 
Theodore  Suher,  University  of  Oregon  Dental  School,  Portland,  Ore.  In  1950 
we  reported  an  investigation  of  incidence  of  dental  caries  in  1-  to  6-year-old 
children  from  high  and  low  socio-economic  groups.  Socio-economic  status  of 
the  parents  was  deduced  from  the  chararact eristics  (e.g.,  whether  public  or 
private  support,  etc.)  of  the  nursery  attended  by  the  child.  This  method 
of  estimating  socio-economic  status  according  to  nursery  attended  was  criti¬ 
cized  by  sociologists  as  being  poor  in  distinguishing  socio-economic  levels.  At 
their  suggestion,  a  questionnaire  was  designed  to  determine  individually  the 
socio-economic  status  of  the  parents  of  these  same  children,  their  food  prefer¬ 
ences,  frequency  of  eating,  and  toothbrushing  habits.  Trained  interviewers 
obtained  home  interviews  from  the  parents  of  279  of  the  650  children.  The  re¬ 
maining  parents  were  not  interested  in  cooperating  or  could  not  be  contacted. 
Findings  on  the  279  children  were  analyzed  by  Chi-square  and  correlation  tech¬ 
nics.  No  significant  as.sociation  was  found  between  dental  caries  incidence  (def 
teeth)  and  (a)  eating  de.s.serts  after  meals,  (b)  number  of  times  a  week  cake,  pie, 
ice  cream,  gelatin,  cookies,  or  candy  were  consumed,  (e)  number  of  times  a 
week  fresh  fruit  was  consumed,  (d)  frequency  of  food  consumed  between  meals, 
(e)  number  of  times  child  brushed  teeth  daily,  and  (f)  income  of  parents.  Sta¬ 
tistically  significant,  though  very  slight,  correlation  was  found  between  def  teeth 
and  (a)  number  of  times  a  week  canned  fruit  was  consumed  (r  =  0.23,  P  <.05), 
(b)  number  of  rooms  per  family  (r  =  0.17,  P  <0.5),  and  (c)  number  of  years 
of  parental  education  (r  =  -0.42,  P  <.05).  This  reappraisal  based  on  careful 
determination  of  socio-economic  level  of  individual  children  thus  revealed  no 
practical  correlation  of  dental  caries  with  food  and  oral  care  habits  or  socio¬ 
economic  status  among  children  for  which  data  were  obtained.  Our  inability 
to  e.stimate  the  bias  introduced  by  the  high  nonresponse  rate  (57  per  cent) 
leaves  the  results  in  doubt  and  further  undei-scores  the  difficulties  inherent  in 
public  survey  methods  of  inve.stigation. 

115.  Effects  of  Strontium  and  Fluoride  on  Bone  Repair.  ^Villiam 
B.  Savchuck,  National  Institute  of  Dental  Research,  V.S.P.II.S.  Hosjrital,  Staten 
Island,  N.  Y.  Using  the  adult  male  rat  as  experimental  animal,  the  influence 
of  strontium  *and  fluoride  on  the  healing  of  the  fractured  left  humerus  was 
.studied  physically,  chemically,  and  autoradiographically.  (1)  Breaking  Strength 
Series:  Sixty  rats  were  classified  according  to  the  degree  of  overriding  and  align¬ 
ment  of  the  humeral  fragments  and  distributed  among  four  groups.  Each 
group  received  drinking  water  of  one  of  the  following  compositions  five  weeks 
after  fracture:  (a)  2mN  fluoride  (38  ppm),  (b)  2mN  strontium,  (c)  2mN 
fluoride  and  strontium  on  alternate  days,  and  (d)  tap  water.  Rats  were  sacri¬ 
ficed  twelve  weeks  after  fracture  and  the  humeri  were  te.sted  for  breaking 
.strength  on  a  specially  devised  assembly.  Under  the  conditions  of  the  experi¬ 
ment,  bone  repair,  on  the  basis  of  mechanical  strength,  progressed  quite  inde¬ 
pendently  of  the  influence  of  strontium  or  fluoride.  (2)  Chemical  Series:  A 
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total  of  twelve  rats  received  alternate  injections  of  Sr’**  on  four  successive  odd 
days,  and  NaCl  or  NaF  on  four  successive  even  days  durin}?  the  fourth,  eighth, 
or  twelfth  postfracture  week.  NaF  had  no  effect  on  the  deposition  of  Sr**  in 
the  long  bones.  The  percentage  of  Sr**  uptake  in  the  fractured  humerus  was 
twice  that  in  the  normal  one  except  for  a  drop  in  the  twelfth  week.  (3)  Axito- 
radiographic  Series:  Following  Sr**  injection  two  rats  were  sacrificed  biweekly 
over  a  twelve-week  period  in  order  to  study  the  progress  of  o.ssification  in  the 
fracture  callus.  Comparison  of  the  autoradiographic  and  histologic  findings 
shows  that  mineralization  progres.ses  dramatically  in  a  centripetal  direction  to¬ 
ward  the  fracture  gap. 

116.  The  R.\t  Incisor  Mf:thod  for  the  Study  of  the  Pulp.^l  Response 
TO  Local  Irritants  .vnd  Stimuli.  Isaac  Schour  and  V.  /.  Mohammed,  Depart¬ 
ment  of  Histology,  University  of  Illinois,  College  of  Dentistry,  Chicago,  III. 
Cavities  were  prepared  and  filled  with  various  materials  in  the  lower  incisors  of 
more  than  100  rats.  The  animals  were  ane.sthetized  by  an  intraperitoneal  in¬ 
jection  of  Nembutal.  The  lower  lip  was  retracted  and  an  intraoral  incision  was 
made  in  the  gingiva,  exposing  the  alveolar  bone  below  the  mental  foramen. 
Gingival  hemorrhage  was  controlled  with  adrenalin.  A  cavity  was  prepared 
in  the  bone  with  the  use  of  a  No.  703  dental  engine  fissure  bur,  and  was  of  suf¬ 
ficient  depth  to  expose  the  lateral  surface  of  the  incisor.  A  second  cavity  about 
0.75  mm.  in  diameter  and  0.2  mm.  deep  was  jirepared  within  the  dentin  of  the 
incisor  with  a  No.  701  fissure  bur  and  a  No.  33V2  inverted  cone  bur.  The  cavity 
was  cleaned,  dried,  and  filled  with  the  substance  under  study.  The  bone  cavity 
was  filled  separately.  The  operation  was  performed  with  a  dissecting  micro¬ 
scope.  The  lower  incisor  proved  to  be  a  useful  test  object  for  demonstrating 
the  early  effects  of  local  mechanical  and  chemical  injuries  upon  the  odontoblasts 
and  upon  the  pulpal  tissue.  The  forming  dentin  and  pulp  serve  as  a  kynio- 
graphic  record  of  local  as  well  as  systemic  influences.  This  method  is  proposed 
as  a  biologic  screening  test  for  the  effects  of  different  chemicals  upon  the  pulpal 
connective  tissue. 

117.  Bacterial  Factors  in  Nonspecific  Gingivitis.  Stig  Schultz-Haudt, 
Mary  Ann  Bruce,  and  Basil  G.  Bibhy,  Eastman  Dental  Dispensary,  Rochester, 
N.  Y.  Differential  counts  made  on  Gram  stains  regional  bacterial  smears  from 
twenty-five  patients  with  nonspecific  gingivitis  showed  a  large  increase  of  fusi¬ 
form  bacteria,  spirochetes,  and  Vibrios  when  compared  with  smears  from  clini¬ 
cally  normal  patients.  The  increase  was  greatest  in  the  gingival  crevice.  In 
aspirations  from  gingival  tissues  and  biopsy  material,  evidence  of  bacterial  in¬ 
vasion  of  the  deeper  gingival  tis.sues  was  found  in  one  out  of  every  ten  specimens. 
Gingival  debris  was  examined  for  products  of  bacterial  activity.  Hyaluronidase 
was  found  to  be  present  in  all  cases  of  generalized  chronic  gingivitis  and  a  sep¬ 
arate  factor,  capable  of  causing  a  transient  hyperemia  in  sensitized  rabbit  skin, 
also  was  demonstrated.  Topical  applications  of  hyaluronidase  on  human  gingiva 
had  an  effect  on  the  intercellular  substance  of  the  gingival  epithelium.  When 
the  applications  were  repeated  several  times  over  a  period  of  several  days,  open¬ 
ings  in  the  epithelium  similar  to  Stillman’s  clefts  were  observed  in  eight  out  of 
nine  cases.  Bacteria  were  ob.served  invading  these  openings.  Repeated  applica¬ 
tions  over  a  period  of  from  seven  to  eight  hours  to  one  and  one-half  days  were 
found  to  cause  an  increase  of  Hotchkiss-staining  polysaccharide  material  in  the 
gingival  epithelium. 

118.  Effect  of  Topical  Application  of  Silver  Nitr.\te  on  Dentin. 
Solveig  Schultz-Haudt,  Richard  G.  Taylor,  and  Finn  Brudevold,  Eastman  Den¬ 
tal  Dispensary,  Rochester,  N.  V.  Carious  dentin  was  removed  from  bilateral 
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proximal  lesions  in  284  deciduous  molars,  and  the  affected  areas  were  made  self¬ 
cleansing  by  slicing.  Silver  nitrate  was  applied  unilaterally.  Re-examination 
after  one  year  revealed  that  silver  nitrate  h&d  a  marked  caries-inhibiting  effect. 
Recurrence  of  caries  was  observed  on  18  per  cent  of  the  silver  nitrate-treated 
surfaces,  as  compared  with  78  i)er  cent  of  the  surfaces  which  received  only 
mechanical  treatment. 

119.  The  Effect  of  Selective  Desalivation  of  the  Incidence  op  Dental 
Caries  in  the  White  Rat.  Abraham  tSchwartz  and  James  //.  Shaw,  Harvard 
School  of  Dental  Medicine,  Boston,  Mass.  Surgical  removal  of  the  ma.ior  sali¬ 
vary  glands  (parotid,  submaxillary,  and  ma.ior  sublingual  as  well  as  the  extra¬ 
orbital  lacrimal  glands)  of  white  rats  fed  a  cariogenic  diet  caused  production 
of  severe  caries  in  eight  to  twelve  weeks.  To  determine  whether  relative  degrees 
of  caries  could  be  obtained  by  extirpation  of  single  pairs  of  glands,  or  of  com¬ 
binations  of  pairs  of  glands,  two  experiments  were  designed  in  whieh  such  opera¬ 
tions  were  performed  on  200  white  rats.  Removal  of  the  parotids  or  the  sub¬ 
maxillary  glands  resulted  in  caries  scores  which  were  significantly  greater  than 
for  the  uno])erated  control  animals,  but  which  were  significantly  less  than  for 
the  completely  desalivated  animals.  Removal  of  the  extraorbital  laerimal  or 
the  major  sublingual  glands  resulted  in  no  significant  increase  or  barely  sig¬ 
nificant  increases  in  caries  as  compared  to  the  control  rats.  Elimination  of  the 
major  salivary  glands  on  one  side  produced  caries  scores  on  that  side  signifi¬ 
cantly  greater  than  on  the  intact  side.  The  total  caries  score  for  rats  from 
which  the  major  salivary  glands  on  one  side  were  removed  was  signifieantly 
greater  than  that  in  the  control  animals,  but  .significantly  less  than  in  completely 
desalivated  rats.  In  groups  of  rats  where  comliinations  of  two  pairs  of  salivary 
glands  were  removed,  the  resulting  caries  scores  were  not  uniformly  greater 
than  scores  when  only  one  of  the  two  pairs  was  removed.  Possibly  this  could  be 
partially  explained  by  significant  increases  in  both  the  absolute  gland  weights 
and  the  ratio  of  the  weight  of  the  remaining  glands  to  the  body  weight  as  eom- 
pared  to  the  controls. 

120.  Electron  Microscopy  of  Carious  Enamel  and  Dentin.  David  B. 
Scott  and  John  T.  Albright,  National  Institute  of  Dental  Research,  Bethesda, 
Md.  Small  pieces  of  carious  enamel  and  dentin,  selected  so  as  to  demonstrate 
early  to  advanced  stages  of  the  disease,  have  been  dissected  from  human  and  rat 
teeth.  All  specimens  have  been  fixed  with  neutral  formalin,  dehydrated  with 
alcohol  or  Cellosolve,  and  embedded  in  plastic.  Some  specimens  have  been  arti¬ 
ficially  demineralized  with  lactic,  pyruvic,  formic,  phosphoric,  or  trichloroacetic 
acids;  others  have  been  soft  enough  to  section  without  demineralization.  See- 
tions  have  been  cut  on  a  rotary  microtome  equipped  with  a  thermal  expansion 
adapter  and  glass  knives.  The  location  of  microorganisms  in  both  enamel  and 
dentin  has  been  studied.  As  yet,  a  definite  orientation  of  organisms  with  respeet 
to  specific  structures  within  the  enamel  has  not  been  observed.  In  dentin,  the 
sequence  of  baeterial  invasion  seems  to  be:  filling  of  the  dentinal  fibers  with 
organisms,  followed  by  complete  filling  of  the  tubules,  penetration  from  the  tu¬ 
bules  into  the  matrix,  and  finally  complete  disorganization  of  the  matrix.  Both 
rod  and  spherical  forms  of  bacteria  have  been  observed  in  enamel  and  dentin. 
Of  special  interest  have  been  preparations  made  from  enamel  whieh,  due  to 
caries,  has  been  sufficiently  soft  to  be  sectioned  without  artificial  demineraliza¬ 
tion.  In  sueh  sections  a  bacteria-free,  yet  softened,  zone  has  been  noted  in  ad¬ 
vance  of  the  region  of  bacterial  invasion.  In  the  hardest  specimens  which  it  has 
been  possible  to  cut,  the  organic  matrix  has  not  been  clearly  visible  in  this  zone, 
and  a  somewhat  crystalline  appearance  has  been  noted;  the  presence  of  apatite 
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in  the  sections  has  been  demonstrated  by  electron  diffraction.  However,  the  fact 
that  typical  organic  matrix  is  actually  present  in  such  material  has  been  estab¬ 
lished  by  the  study  of  similar  specimens  which  have  been  demineralized  arti¬ 
ficially.  The  present  significance  of  such  findings  lies  in  the  demonstration  of  a 
possible  approach  to  determining  whether  the  organic  or  the  inorganic  com¬ 
ponent  of  the  enamel  is  damaged  first  in  development  of  a  carious  lesion. 

121.  Microorganisms  Antagonistic  to  Lactobacilli  Predominate  on 
Teeth  of  Caries-Free  Animai..s.  Charles  ..1.  Scrivener,  College  of  Physicians 
and  Surgeons,  School  of  Dentistry,  San  Francisco,  Calif.  Scrapings  from  the 
teeth  of  caries-free  dogs  have  been  shown  to  contain  microorganisms  whose  pres¬ 
ence  is  antagonistic  to  the  growth  of  lactobacilli.  These  determinations  were 
recognized  through  the  utilization  of  a  double-pour-plate  technic  described  at 
this  meeting  last  year.  Classification  of  the  organisms  is  incomplete,  although 
representatives  from  the  various  morphologic  groups  have  been  identified.  Evi¬ 
dence  is  accumulating  to  indicate  that  bacterial  antagonism  may  be  a  potent  fac¬ 
tor  in  dental  caries  prevention.  Salivarj'  calculus  (under  which  caries  does  not 
progress)  has  been  shown  to  contain  certain  lactobacillus  antagonists,  and  simi¬ 
lar  antagonists  have  been  isolated  from  many  samples  of  human  saliva.  A 
method  of  utilizing  bacterial  antagonism  for  caries  prevention  has  not  been 
provided.  However,  indications  are  favorable  for  the  application  of  this  prin¬ 
ciple  in  the  development  of  an  effective  preventive  treatment  for  dental  caries. 

122.  The  Effect  of  Penicillin  G  Potassium  Plus  Calcium  Carbonate 
Upon  Surgically  Exihised  Dental  Pulps  of  a  Rhesus  ^Ionkey.  Alexander 
Seelig,  Richard  C.  Foivler,  and  David  Tanchester,  Dental  Department,  Monte- 
fiore  Hospital,  New  York,  N.  Y.  A  histologic  study  to  determine  the  reaction  of 
the  pulp  to  penicillin  G  potassium  plus  calcium  carbonate  was  conducted  on 
the  teeth  of  one  Rhesus  IMacaca  monkey.  The  animal  was  anesthetized  by  an 
injection  of  Nembutal.  Eighteen  of  the  twenty  existing  teeth  were  used  in  this 
study,  and  these  pulps  were  exposed.  This  was  accomplished  by  drilling  into 
the  occlusal  surfaces  of  the  posterior  teeth  and  the  labial  surfaces  of  the  an¬ 
terior  teeth.  The  coronal  portions  of  the  pulps  were  macerated  by  the  burr.  No 
attempt  at  asepsis  or  antisepsis  was  made.  In  eleven  teeth  a  thick  paste  of  pen¬ 
icillin  G  potassium  plus  calcium  carbonate  was  mixed  with  tap  water  and  this 
was  pushed  into  contact  with  the  remaining  pulp.  Cement  was  then  placed  over 
this.  Zinc  oxide  and  eugenol  were  placed  in  four;  Zinc  oxyphosphate  cement 
was  placed  in  one;  and  two  teeth  were  left  unprotected.  Seven  days  later  the 
animal  was  sacrificed  and  the  teeth  were  placed  in  formalin.  H.  and  E.  sec¬ 
tions  were  made.  A  bridge  of  dentin  was  found  in  all  of  the  teeth  in  which  the 
penicillin  and  calcium  carbonate  had  been  placed.  The  pulps  under  this  bridge 
were  normal.  There  was  evidence  of  a  slight  edema  in  some.  The  teeth  in  which 
no  medicament  had  been  placed,  those  which  had  been  capped  with  zinc  oxide  and 
eugenol,  and  those  w’hich  had  been  capped  with  cement  showed  various  stages 
of  tissue  degeneration  and  abscess  formation. 

123.  Growth  of  the  Rabbit  Snout  After  Extirpation  of  the  Fronto¬ 
nasal  Suture.  Ahhe  J.  Selman  and  Bernard  G.  Sarnat,  University  of  Illinois 
College  of  Dentistry,  Department  of  Oral  and  Maxillofacial  Surgery,  Chicago, 
III.  The  contribution  of  the  frontonasal  suture  to  growth  of  the  snout  was 
studied  in  fifty-four  growing  rabbits  (twenty-nine  experimental  and  twenty-five 
control)  6  to  12  weeks  old.  After  surgically  exposing  and  extirpating  the  suture 
either  unilaterally  (nine  animals)  or  bilaterally  (twenty  animals),  amalgam 
was  inserted  into  prepared  cavities  in  the  frontal  and  nasal  bones.  The  dis¬ 
tances  between  implants,  between  implants  and  the  extirpation  margin,  and  the 
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width  of  the  extirpation  channel  were  measured.  The  measurements  were  re¬ 
peated  on  the  sacrificed  animals  two  to  twelve  weeks  later.  Serial  cephalometric 
roentgenographs  were  taken  of  twenty  animals  immediately  after  surgery  and 
at  fourteen-day  intervals.  From  these  roentgenographs  the  increased  separa¬ 
tion  of  the  radiopaque  implants  was  determined  for  specific  periods,  and  this 
indicated  that  the  rate  of  growth  was  declining.  This  was  less  rapid  in  animals 
with  extirpations  than  in  control  animals.  The  gro.ss  findings  revealed  that : 
(1)  Neither  unilateral  nor  bilateral  extirpation  of  the  frontonasal  suture  af¬ 
fected  longitudinal  growth  of  the  snout;  (2)  the  anatomic  suture  did  not  re¬ 
form;  (3)  where  the  frontonasal  suture  was  extirpated  bilaterally,  the  increment 
in  distance  between  the  frontal  implant  and  the  extirpation  margin  contributed 
about  one-fourth,  the  extirpation  channel  about  one-fourth,  and  between  the 
extirpation  margin  and  the  nasal  implant  about  one-half  to  the  total  longi¬ 
tudinal  increment  between  implants;  (4)  in  animals  with  unilateral  extirpa¬ 
tions,  on  the  unextirpated  side  the  increment  in  distance  between  frontal  im¬ 
plant  and  frontonasal  suture  eontributed  about  one-third,  and  between  nasal 
implant  and  frontonasal  suture  about  two-thirds  to  the  total  longitudinal  growth. 

124.  The  Relationship  of  the  Salivary  Glands,  Endocrine  System,  and 
Dental  Caries  in  the  Albino  Rat.  William  G.  Shafer  and  Joseph  C.  Muhler, 
Indiana  University  School  of  Dentistry,  Indianapolis  and  Bloomington,  Ind. 
A  study  of  the  possible  relationships  of  the  salivary  glands  to  the  recognized 
endocrine  system  in  the  albino  rat  has  been  undertaken.  The  histologic  struc¬ 
ture  of  the  submaxillary  gland  was  found  to  be  altered  by  gonadectomy  of  both 
male  and  female  animals.  Te.stosterone  administered  to  males  had  an  effect  on 
the  .salivary  glands  opposite  that  of  gonadectomy,  while  injection  of  diethylstil- 
be.strol  in  females  produced  changes  similar  to  gonadectomy.  These  changes  were 
found  to  be  correlated  with  the  dental  caries  incidence.  A  continuation  study  in 
desalivated  rats  has  shown  marked  atrophy  of  the  uteri  of  female  animals,  but 
no  detectable  changes  in  the  testes  of  desalivated  males.  In  addition,  definite  his¬ 
tologic  changes  in  the  adrenal  cortex  of  desalivated  animals  were  noted.  As  was 
expected,  the  dental  caries  incidence  was  increased  in  the  desalivated  animals. 
A  further  study  utilizing  desalivated  animals  has  shown  that  desalivated  males 
breed  poorly,  whether  mated  with  desalivated  females  or  unoperated  females, 
and  that  the  average  number  of  offspring  per  litter  is  small.  In  contrast,  desali¬ 
vated  females  mated  with  normal  males  have  a  high  incidence  of  pregnancies 
with  a  larger  number  of  offspring  per  litter.  No  changes  have  been  noted  in  the 
histologic  structure  of  the  salivary  glands  of  rats  receiving  maximal  doses  of 
cortisone  for  periods  up  to  twenty-one  days.  Neither  were  there  any  changes 
noted  in  the  salivary  glands  of  rats  which  had  been  adrenalectomized  and  which 
survived  for  a  period  of  approximately  two  months. 


125.  The  Effect  of  Brushing  the  Teeth  on  Gingival  Health.  I.  L. 
Shklair,  IF.  J.  Carter,  IF.  L.  White,  and  L.  S.  Fosdick,  Northwestern  University 
Dental  School,  Chicago,  III.  Four  companies  of  Naval  recruits  were  selected  and 
the  gingival  condition  of  each  was  determined  by  the  method  of  Schour  and 
Massler.  Each  individual  was  issued  a  new  toothbrush  and  a  dentifrice,  along 
with  instructions  concerning  their  proper  use.  They  then  were  required  to 
brush  their  teeth  with  the  dentifrice  in  the  morning  upon  arising  and  in  the  eve¬ 
ning  before  retiring  for  a  period  of  five  weeks,  after  which  they  were  examined 
again  and  the  PMA  index  was  recorded.  They  then  were  issued  another  denti¬ 
frice  and  toothbrush,  and  were  instructed  to  continue  the  oral  hygiene  proce¬ 
dures  for  another  five  weeks,  at  which  time  another  PMA  was  recorded.  During 
the  first  interval  each  of  the  men  in  the  first  company  used  Pepsodent  tooth- 
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paste,  while  those  in  the  second  company  used  Listerine  toothpaste.  At  the 
end  of  this  period  the  men  in  the  first  company  were  issued  Listerine  toothpaste 
and  those  who  had  used  Listerine  toothpaste  during  the  first  interval  used  Pep- 
sodent  in  the  second  interval.  The  men  in  the  third  and  fourth  companies  used 
Colgate  toothpaste  and  Ipana  toothpaste,  respectively,  during  the  first  interval 
and  during  the  second  interval  the  order  was  reversed.  Thus,  at  the  end  of  ten 
weeks  it  was  possible  to  compare  the  over-all  effect  of  brushing  the  teeth  with  a 
dentifrice  and  specifically  to  compare  the  Listerine  with  Pep.sodent  and  to  com¬ 
pare  Colgate  with  Ipana  on  the  same  individuals.  On  the  basis  of  the  PMA 
initial  examination,  it  was  obvious  that  in  general  the  new  recruits  did  not  ordi¬ 
narily  practice  good  oral  hygiene  procedures.  During  the  first  five- week  period 
the  gingival  conditions  improved  immensely  with  the  use  of  all  dentifrices.  Al¬ 
though  there  was  a  slight  variation  from  dentifrice  to  dentifrice,  it  is  question¬ 
able  that  the  differences  were  significant.  During  the  second  interval  the  gin¬ 
givae  continued  to  improve,  but  the  improvement  was  not  so  rapid.  Here  again 
the  total  change  in  all  groups  was  greater  than  the  differences  between  the 
groups.  It  was  concluded  that  brushing  the  teeth  with  a  dentifrice  is  highly 
beneficial  to  the  gingival  health.  Although  some  dentifrices  may  be  superior  to 
others  in  regard  to  their  effect  on  the  gingivae,  differences  in  the  dentifrice  are 
not  as  important  as  the  procedure. 

126.  Bacteriostatic  Action  of  Sodium  Azide  on  Bacterial  Types  in 
Ri>3PECt  to  Concentr.\tion  and  pH.  Marie  S.  Slawson  and  Marshall  L.  Snyder, 
University  of  Oregon  Dental  School,  Portland,  Ore.  The  bacteriostatic  action 
of  sodium  azide  (NaNg)  in  different  concentrations  at  varying  pH  values  (5.0, 
5.5,  6.0,  6.5,  and  7.0)  of  the  medium,  tomato  juice  peptone  agar  (TJA)  was 
tested  for  a  variety  of  bacteria:  oral  lactobacilli  (tw’enty  strains),  Candida 
(tw'enty).  Streptococcus  (four).  Staphylococcus  (four).  Bacillus  (four),  and 
miscellaneous  gram-negative  rods  (eight).  In  general  the  inhibitory  action  of 
sodium  azide  w'as  greater,  with  decreasing  pH  readings  compared  with  their 
grow'th  on  the  TJA  without  azide  but  with  corresponding  pH  values.  There  was, 
how’ever,  a  definite  decrease  of  bacterio-static  behavior  toward  the  lactobacilli  at 
pH  6.0  compared  with  pH  5.5  or  6.5  at  the  1 :400,  1 :800,  1 :1600,  and  1 :3200  con¬ 
centrations  of  sodium  azide.  To  establish  the  limits  of  effectiveness  of  this  chemi¬ 
cal  under  conditions  similar  to  those  of  routine  lactobacillus  counts,  these  bac¬ 
teria  were  cultured  on  TJA  adjusted  to  pH  5.0,  5.2,  and  5.4  containing  1:10,- 
000,  1 :20,000,  and  1 :40,000  concentrations  of  sodium  azide,  respectively.  Maxi¬ 
mal  action  was  obtained  at  pH  5.0  to  5.2  in  a  1:10,000  concentration  of  azide. 
This  level  completely  inhibited  the  development  of  any  of  these  bacteria  except 
the  lactobacilli,  all  strains  of  w'hich  grew  under  these  specified  conditions. 

^127.  Experiment.vl  K.vt  Caries.  IV.  Effect  of  a  Natural  Ash  Mixture 
ON  THE  CaRIES-CoNDUCIVENESS  OF  AN  OTHERWISE  PURIFIED  DiET.  Reidttr  F. 
Sognnaes  and  James  H.  Shaw,  Harvard  School  of  Dental  Medicine,  Boston, 
Mass.  This  study  was  undertaken  in  order  to  determine  whether  the  absence  of 
caries  in  rats  raised  on  a  natural  stock  diet  may  be  due  to  factors  hidden  in  the 
mineral  fraction  of  the  stock  diet.  For  this  purpose  the  stock  diet  was  ashed  at 
1040°  F.  (450°  C.).  The  salt  mixture  so  obtained  was  added  to  an  otherwise 
purified,  caries-producing  diet  in  place  of  the  synthetic  salt  mixture  previously 
use<l.  Litter-mate  females  were  bred  with  litter-mate  males  under  different 
dietary  regimens:  stock  diet,  purified  diet,  and  natural  ash  diet.  More  caries 
was  observed  in  litters  raised  on  a  purified  ration  exclusively  than  in  those  re¬ 
ceiving  the  same  ration  w’ith  the  natural  salt  mixture.  The  major  reduction  in 
caries  was  observed  in  animals  that  subsisted  on  the  natural  salt  mixture  ration 
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during  development  and  eruption,  as  well  as  function,  of  the  teeth.  This  differ¬ 
ence  appeared  to  be  highly  significant.  It  appears  that  the  factors  involved  are 
most  effective  after  prolonged  ingestion  by  the  mothers,  as  well  as  by  the  young 
litters  before,  during,  and  following  eruption  of  their  teeth  into  the  environment 
of  the  mouth. 

128.  Hlstolooic  and  Enzymatic  Differkncks  in  the  Submaxillary 
Glands  of  Normal  and  Hypophysectomized  ]\Iale  and  Female  White  Rats. 
Leo  M.  Sreehny,  Department  of  Applied  Materia  Medica  and  Therapeutics  and 
Division  of  Oral  Pathology,  College  of  Dentistry,  University  of  Illinois,  Chicago, 
III.  A  proteolytic  enzyme  resembling  trypsin  was  identified  in  the  submaxillary 
glands  of  white  rats  in  previous  enzymatic  studies.  This  enzyme  was  found  to 
be  specific  for  this  gland.  In  the  present  report,  the  enzymic  content  and  mor¬ 
phology'  of  glands  in  normal  and  hypophysectomized  male  and  female  animals 
will  be  compared.  Male  and  female  Sprague-Dawley  rats,  125  days  old,  were 
divided  into  three  groups:  (1)  normal  controls,  (2)  sham  operated,  and  (3) 
hypophysectomized  animals.  Animals  were  sacrificed  thirty  days  after  opera¬ 
tion,  together  with  their  normal  controls,  and  the  submaxillary  glands  were  re¬ 
moved.  A  portion  of  the  gland  was  fixed  in  formalin,  stained  with  hematoxylin 
and  eosin,  and  examined  histologically.  Another  portion  of  the  gland  was 
frozen-dried.  Determinations  on  extracts  of  the  frozen-dried  glands  were 
done  for  alkaline  protease  activity,  using  Azocol  and  casein  as  substrates.  The 
results  may  be  summarized:  (1)  The  submaxillary  glands  of  normal  male  and 
female  adult  white  rats,  in  contrast  to  those  of  mice,  exhibit  no  morphologic 
differences;  (2)  the  submaxillary  glands  of  hypophysectomized  male  and  female 
rats  show  a  decrease  in  the  dry  weight  of  the  gland,  marked  atrophic  changes 
in  the  tubular  portion,  and  a  decrease  in  the  intracytoplasmic  granular  content ; 
(3)  extracts  of  the  submaxillary  glands  of  normal  or  sham-operated  male  rats 
demonstrate  greater  alkaline  protease  activity  than  similar  extracts  from  the 
glands  of  normal  or  .sham-operated  female  rats  of  the  same  age;  (4)  hypophysec- 
tomy  markedly  reduces  the  proteolytic  activity  of  extracts  of  the  submaxillarj' 
glands  of  male  and  female  rats. 

129.  Aphthous  Stomatitis  and  Its  Relationship  to  Herpes  Simplex. 
Marvin  M.  Starh,  Harvard  School  of  Dental  Medicine,  Boston,  Mass.  Due  to  a 
lack  of  information  dealing  with  recurrent  aphthous  stomatitis  and  its  relation¬ 
ship  to  herpetic  stomatitis,  the  complement  fixation  test  (micro  method),  technic 
of  Enders  and  Levens,  is  being  utilized  to  determine  the  antibody  titer  of  serum 
from  patients  with  aphthous  .stomatitis  to  herpes  antigen.  The  complement  fixa¬ 
tion  technic  affords  a  sensitive  method  for  detecting  herpetic  antibody  in  human 
sera  and  is  more  economical  of  time  and  materials  than  neutralization  tests.  Sera 
were  collected  from  thirty  individuals  as  a  means  of  establishing  a  base  line  for 
the  procedure,  and  also  to  familiarize  ourselves  with  the  technic.  These  persons 
gave  clinical  histories  of  past  and  present  herpetic  infections.  Complement  fixing 
antibody  titers  ranging  from  1 :2  to  1 :64  were  present  in  almost  all  patients  giv¬ 
ing  herpetic  histories.  Ten  sera  were  collected  from  patients  with  aphthous 
stomatitis  and  eight  gave  significant  titers  to  the  herpes  antigen.  Investigations 
in  the  past  have  shown  that  70  to  90  per  cent  of  the  adult  population  have  circu¬ 
lating  antibodies  against  the  herpes  virus.  This  study  is  being  continued  in  order 
to  investigate  more  adults  with  aphthous  lesions  who  show  no  demonstrable  titer 
to  the  herpes  antigen.  These  patients  will  be  followed  during  the  course  of  their 
infection  in  an  effort  to  detect  any  presence  of  antibodies  or  a  rise  in  titer  follow¬ 
ing  infection,  which  is  contrary  to  the  pattern  seen  in  herpetic  infections. 
Herpes  virus  isolation  also  will  be  carried  out  on  the  aphthous  patients  to  deter¬ 
mine  the  relationship,  if  any,  between  herpes  virus  and  aphthous  lesions. 
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130.  Contribution  to  the  Histopatiiology  of  the  Tongue.  George  Stein 
and  H.  Gold,  Columbia  University  School  of  Dental  and  Oral  Surgery,  The 
Dental  Department  of  Montefiore  Hospital,  and  the  Neoplastic  Service  at  Monte- 
fiore  Hospital,  New  York,  N.  Y.  In  order  to  e.stablish  a  correlation  between  the 
nutritional  state  of  a  patient,  the  inacro.seopic  observation,  and  the  histologic 
findings  of  the  tongue,  clinical  observations  of  the  general  nutritional  conditions 
of  a  series  of  patients  on  the  Neoplastic  Service  at  Montefiore  Hospital  in  New 
York  were  carried  out.  Particular  emphasis  was  placed  on  the  oral  cavity,  and 
especially  the  tongue.  Routine  laboratory  tests,  kodaehrome  photographs  of  the 
tongue,  biopsies,  and,  when  obtainable,  post-mortem  examinations  of  the  tongue 
were  performed.  Some  of  the  conditions  observed  were :  (a)  Changes  in  hornifi- 
cation,  (h)  shortening  and  fusion  of  filiform  papillae,  (c)  “cobblestone”  appear¬ 
ance  of  the  tongue  surface,  (d)  atrophy,  (e)  coating,  (f)  redness,  and  (g)  dry¬ 
ness.  The  histologic  background  of  these  gro.s.sly  observable  changes  is  shown  in 
photomicrographs  of  biopsies  and  post-mortem  material,  and  a  pos.sible  sequence 
of  the  pathology  is  discus.sed. 

131.  The  Develop.ment  of  Various  Types  of  Carious  Lf>.sions  in  Rats  Fed 
ON  A  Synthetic  Diet.  Robert  M.  Stephan  and  M.  Rachel  Harris,  National  In¬ 
stitute  of  Dental  Research,  Bethesda,  .1/d.  Two  years  ago  the  results  of  experi¬ 
ments  were  reported  {J.  D.  Res.  30:  484,  1951)  showing  the  development  of 
carious  lesions  on  the  gingival,  proximal,  and  occlusal  types  in  albino  rats  fed 
on  a  diet  consisting  of  66  per  cent  cane  sugar,  32  per  cent  drv*  skim  milk  powder, 
and  2  per  cent  dried  liver  powder  (Diet  580).  This  is  a  report  on  a  series  of 
experiments  comparing  the  development  of  carious  lesions  on  the  above  diet 
with  lesions  developing  on  a  s.vnthetic  diet  patterned  after  it.  The  synthetic  diet 
consisted  of  12  per  cent  vitamin-free  casein,  83  per  cent  sucrose,  4  per  cent 
TI.M.'W.  salts,  and  1  per  cent  of  a  mixture  containing  required  vitamins  (diet 
593).  In  other  experiments  variations  of  Diets  580  and  593,  in  which  the  same 
supplements  were  added  to  both,  were  run  in  parallel  so  that  the  effects  could 
be  compared.  The  rats  were  Sprague  Dawley  Strain,  20  to  22  days  old,  and 
twenty-four  experiments  were  run,  with  groups  of  twenty  animals  in  each, 
(^arious  lesions  were  found  which  began  on  the  buccal,  lingual,  proximal,  and  oc¬ 
clusal  molar  surfaces  in  rats  fed  Diet  593,  as  well  as  those  on  Diet  580.  On  both 
diet.s  approximately  one-half  of  the  animals  developed  caries.  Supplementing 
the  diets  with  either  10  per  cent  casein,  4  per  cent  salts,  or  3  per  cent  Wesson 
oil  +  2  per  cent  cod  liver  oil  gave  a  reduction  of  caries  on  Diet  580,  and  no  caries 
at  all  on  Diet  593.  Supplementing  with  a  mixture  of  B  vitamins  or  with  cod  liver 
oil  gave  only  a  slight  reduction  in  caries.  Other  variations  in  the  diet  produced 
comparable  changes  in  Ixith  diets. 

132.  Effect  of  Beryllium  Upon  Acid  Production  by  Lactobacillus  Aci¬ 
dophilus.  Paul  R.  Thomassen,  Henry  .1/.  Leicester,  and  William  H.  Schmidt, 
College  of  Physicians  and  Surgeons,  San  Francisco,  Calif.  It  has  been  known 
for  some  time  that  the  production  of  caries  can  be  markedly  decrea.sed  by  spe¬ 
cifically  poisoning  the  phosphatases  es.sential  in  the  fermentation  of  carbohy¬ 
drates  to  lactic  acid  by  acidogenic  bacteria.  This  poisoning  has  been  accom¬ 
plished  with  fluorides  and  iodoacetic  acid.  It  was  undertaken  in  this  laboratorv’ 
to  determine  the  effectiveness  of  Be  as  an  inhibitor  of  acid  production  by  Lacto¬ 
bacillus  acidophilus.  Be  is  an  alkaline  phosphatase  inhibitor,  and  hence  should 
have  little  effect  upon  acid  production  by  this  organism.  To  various  concentra¬ 
tions  of  BePp.  in  brain-heai-t  infusion  broth  containing  1  per  cent  dextrose  was 
added  a  drop  of  a  twenty-four-hour  culture  of  Lactobacillus  acidophilus.  After 
an  incubation  period  of  twenty-four  hours  at  37°  C.,  the  pH  of  each  culture  tube 
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was  determined  with  a  Coleman  pH  electrometer.  Cultures  containing  2.5  x  10'® 
M  and  less  of  Be  had  no  effect  upon  acid  production.  On  the  other  hand,  cultures 
containing  2.5  x  10'*  and  more  of  Be  showed  marked  inhibition  of  acid  produc¬ 
tion  by  LactohaciUus  acidophilus. 

133.  Acid  Formation  in  Human  Saliva.  Paul  E.  TuIIar,  University  of 
Texas  Dental  Branch,  Houston,  Texas.  Saliva  samples  were  collected  from  caries- 
rich  and  caries-poor  subjects,  and  exposed  to  various  conditions  of  temperature, 
mixing,  centrifugation,  and  dextrose  concentration  for  periods  up  to  six  hours, 
during  which  pH  measurements  were  taken  on  a  Beckman  pH  meter.  Un¬ 
sugared  saliva  served  as  control  and  showed  only  a  gradual  increase  in  alkalinity 
and  odor  characteristic  of  proteolytic  decomposition.  Saliva  containing  10  per 
cent  dextro.se  dropped  to  as  low  at  pH  3.8  in  30  to  60  minutes,  beginning  shortly 
after  the  addition  of  the  dextrose.  Saliva  freed  of  its  solid  matter  by  centrifuga¬ 
tion  showed  immediate  cessation  of  further  acid  formation  and  remained  at  its 
achieved  pH  level.  Inoculation  of  10  per  cent  dextrose-aqueous  solutions  with 
the  salivary  centrifugate  resulted  in  the  same  rapid  acidification  observed  in 
the  dextrose-saliva  solutions.  It  is  concluded  from  these  observations  that  saliva 
carries  enzymes  capable  of  rapidly  producing  demineralizing  acid  concentrations 
in  the  presence  of  sufficient  dextrose  in  both  caries-rich  and  caries-poor  indi¬ 
viduals;  that  acidogenie  enzymes  are  present  in  the  suspended  matter  of  saliva; 
and  that  saliva  is  not  the  good  buffer  previously  thought,  or  that  the  acidifying 
potentialities  of  sugar  in  saliva  are  much  greater  than  the  work  to  date  would 
indicate. 

134.  A  Hlstochemical  Evaluation  of  Gingival  Heaung  on  Adequate  and 
Vitamin  C.  Deficient  Diets.  Eamuel  S.  Turesky  and  Irving  Glickman,  Tufts 
College  Dental  School,  Boston,  Mass.  Normal  gingival  healing,  and  gingival 
healing  in  acute  Vitamin  C  deficiency  were  studied  with  the  Lillie  histochemieal 
technic.  In  forty-four  guinea  pigs  on  adequate  and  Vitamin  C  deficient  diets, 
the  ground  substance,  basement  membrane,  and  glycogen  distribution  in  healing 
gingiva,  following  gingivectomy,  were  evaluated  from  biopsy  specimens.  In 
acute  Vitamin  C  deficiency,  the  rate  of  gingival  healing  was  retarded,  surface 
inflammation  persisted,  and  ground  .substance  formation  and  maturation  of  base¬ 
ment  membrane  were  retarded. 

135.  Titr-\table  Acidity,  Titratable  Alkalinity,  and  fH  of  the  Saliva 
FOR  315  Children  Aged  5  to  11  Year.s.  Naomi  C.  Turner,  James  II.  Scribner, 
and  Jack  T.  Bell,  Forsyth  Dental  Infirmary  for  Children,  Boston,  Mass.  Numer¬ 
ous  studies  have  been  reported  in  which  pH  and  dental  caries  incidence  are  con¬ 
sidered.  Most  of  these  studies  indicate  a  lack  of  close  relation.ship  between  pH 
of  whole  saliva  and  caries  incidence.  Fewer  studies  have  been  reported  in  which 
titratable  acidity  or  titratable  alkalinity  and  dental  caries  incidence  were  points 
of  consideration.  There  is  some  uniformity  in  reporting  an  as.sociation  between 
dental  caries  incidence  and  titratable  alkalinity.  This  study  of  the  saliva  of  315 
children,  aged  5  to  11  years,  reports  titratable  acidity  (measured  with  O.OOIN 
NaOH,  phenolphthalein  indicator);  titratable  alkalinity  (measured  with  O.OOIN 
HCl,  methyl  red  indicator);  pH  with  Beckman  potentiometer  using  calomel  and 
glass  electrodes.  The  titratable  acidities  ranged  from  0.4  to  10.4  with  a  mode  of 
2.7  and  a  mean  of  3.01,  a  1.4;  the  titratable  alkalinities  ranged  from  4.9  to  21.2 
with  a  iikkIc  of  9.9  and  a  mean  of  10  ml.,  a  2.7;  the  pH  range  was  6.4  to  8,  mode 
7.3  and  mean  7.32,  with  a  a  of  0.46.  The  study  indicates  that  low  acidity  and 
high  alkalinity  of  the  saliva  are  as.sociated  with  caries-free  individuals,  while 
high  acidity  and  low  alkalinity  tended  to  be  found  in  the  .saliva  of  children  with 
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a  hifjh  caries  incidence.  AVlien  caries  incidence  was  considered  as  DP  (diseased 
and  filled  surfaces),  DQ  (dental  {}uotient),  or  as  classes  of  teeth  with  varying 
susceptibility  as  the  criterion,  “t”  values  at  0.01  sifjnificance  levels  were  found 
more  consistently  for  titratable  alkalinity  than  for  titratable  aeidity  or  pH.  In 
connection  wdth  the.se  studies  our  attention  has  been  directed  toward  the  am¬ 
photeric  character  of  amino  acids.  The  basic  amino  acids,  lysine  and  arginine, 
might  he  investigated  as  a  source  of  the  higher  alkalinities  of  individuals  free 
froux  dental  caries. 

136.  The  Glucose  Content  of  Carious  Dentin.  J.  F.  Volker,  University 
of  Alabama  School  of  Dentistry,  Birmingham,  Ala.  The  glucose  content  of  the 
carious  dentin  of  ten  clinical  subjects  with  posterior  bilateral  tooth  decay  has 
been  investigated.  Two  hours  after  eating,  carious  material  has  been  removed 
from  the  posterior  teeth  on  one  side  of  the  mouth  and  its  glucose  content  deter¬ 
mined  by  the  Folin-Halmros  method.  Immediately  thereafter,  the  experimental 
subject  has  washed  his  mouth  with  50  c.c.  of  a  10  per  cent  glucose  solution.  Ten 
minutes  later  carious  dentin  has  been  removed  from  comparable  posterior  teeth 
on  the  opposite  side  of  the  mouth  and  analyzed  for  glucose.  The  glucose  content 
of  the  carious  dentin  removed  before  the  experimental  procedure  varied  from 
42  to  128  mg.  per  cent.  The  glucose  content  of  the  carious  dentin  excavated 
after  the  experimental  procedure  varied  from  90  mg.  per  cent  to  770  mg.  per  cent. 
In  five  of  the  subjects  there  was  a  marked  increase  in  the  glucose  content  of  the 
carious  dentin  following  the  use  of  the  mouthwash.  The  glucose  content  of  the 
carious  dentin  in  the  remaining  five  subjects  was  unaffected  by  the  experimental 
procedure. 

137.  The  Permeability  of  Human  Tooth  Enamel,  or  A  Quantitative 
Study  of  the  Permeability  of  Human  Teeth.  C.  Wachtl  and  L.  S.  Fosdick, 
Northu'estern  University  Dental  School,  Chicago,  III.  There  is  some  information 
to  indicate  that  the  morphologic  characteristics  of  carious  lesions  in  the  enamel 
may  be  dependent  upon  the  permeability  of  the  tooth  to  ions  and  molecules.  With 
this  in  view,  the  centripetal  permeability  of  human  teeth  was  investigated.  Sound 
anterior  human  teeth  were  selected,  and  the  pulp  was  removed  manually.  Each 
t(M)th  was  set  up  in  such  a  way  as  to  act  as  a  membrane.  The  outside  surface  of 
the  tooth  was  exposed  to  water  solutions  containing  different  concentrations  of 
ammonia,  urea,  and  urea  in  presence  of  either  glucose  or  sucrose.  Materials 
which  permeated  the  tooth  were  determined  (juant datively  by  chemical  means  at 
various  time  intervals.  It  was  found  that  under  conditions  of  the  experiment 
human  anteriors  are  permeable  to  ammonia  and  urea,  hut  are  not  permeable  to 
.sucrose  and  glucose.  In  the  presence  of  either  glucose  or  sucrose  the  permeability 
of  the  tooth  to  urea  decreases.  This  decrease  can  be  partially  explained  by  the 
creation  of  an  osmotic  pres.sure  differential  between  the  outside  and  the  inside 
of  the  tooth,  the  direction  of  which  is  opposite  to  the  diffusion  gradient  of  the 
small  molecules.  There  also  is  a  competition  for  diffusion  passages  and  an  in¬ 
creased  viscosity  of  the  solution.  There  is  an  approximately  linear  relationship 
of  amount  diffused  with  time.  A  jiossible  mechanism  of  the  passage  of  urea 
through  the  tooth  lattice  is  advanced.  Variables  influencing  permeability,  such 
as  surface  exposed,  age  of  teeth,  sex,  differences  among  individuals,  and  dif¬ 
ferences  among  the  teeth  of  a  single  individual,  are  discussed. 

138.  A  New  Method  for  the  In  Vitro  Production  of  Artificial  Cal- 
CULUS.  S.  Wah  Leung,  School  of  Dentistry,  University  of  Pittsburgh,  Pittsburgh, 
Pa.  A  new  method  for  the  production  of  artificial  calculus  on  extracted  teeth  has 
been  devised.  Previous  methmls  subject  the  teeth  to  continuous  submersion  in  sa- 
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liva  or  other  media.  Such  a  condition,  however,  is  not  normally  found  in  the 
mouth.  In  their  natural  environment  the  teeth  are  not  continuously  submerg:ed 
in  a  pool  of  .saliva,  but,  instead,  are  subjected  to  expo.sure  to  air  and  ])artial  dry¬ 
ing  for  varying  periods  of  time,  as  during  speaking,  breathing,  and  eating.  These 
phases  of  exposure  and  drying  may  be  important  in  facilitating  or  increasing  the 
formation  of  calculus.  A  method  for  the  in  vitro  production  of  artificial  calculus, 
based  on  the  principle  of  cyclic  partial  drying  of  the  tooth  surfaces,  is  described. 
This  method  has  been  successfully  used  for  two  years  and  has  been  found  to  yield 
results  (}uantitatively  .superior  to  the  method  of  continuous  immersion.  Analyses 
of  the  deposits  show  them  to  be  similar  to  clinical  calculus  in  organic  and 
moisture  content  and  in  calcium  and  phosphorus  concentrations.  The  present 
apparatus  permits  the  simultaneous  study  of  60  individual  saliva  samples  utiliz¬ 
ing  120  teeth.  This  capacity  may  be  changed  to  any  number  by  very  simple 
alterations  in  design.  The  method  is  welt  suited  for  studying,  either  singly  or 
collectively,  many  of  the  factors  believed  to  influence  calculus  formation.  This 
method  has  been  used  for  studying  the  effect  on  calculus  formation  of  (1)  adding 
different  substances  to  the  saliva,  (2)  pretreating  the  tooth  surfaces  with  dif¬ 
ferent  compounds,  and  (3)  alternating  the  bacterial  flora  of  the  saliva. 

139.  Calculus  For.matiox  From  Saliva  as  Infu^exced  by  ax  Altered 
Bacterial  Fiaira.  S.  Wnh  Leung  and  Paul  F.  Morgan,  School  of  Dentistry, 
University  of  Pittsburgh,  Pittsburgh,  Pa.  The  role  of  bacteria  in  the  formation 
of  calculus  has  been  reinvestigated  by  the  use  of  the  in  vitro  calculus-producing 
method  previously  described.  Specifically,  comparisons  were  made  of  the  cal¬ 
culus-producing  properties  of  saliva  which  had  been  rendered  bacteria-free  with 
that  of  normal  untreated  saliva,  and  with  saliva  heavily  inoculated  with  ad¬ 
ditional  bacteria  isolated  from  clinical  calculus.  Initial  attempts  to  secure 
bacteria-free  saliva  by  autoclaving  showed  that  Iwth  autoclaved  saliva  and  auto¬ 
claved  saliva  reinoculated  with  its  owm  bacteria-contaminated  material  previously 
removed  by  centrifugation,  produced  no  calculus.  Chemical  .sterilization  of  the 
saliva  with  mercuric  chloride,  phenol,  chlorothymol,  propylene  oxide,  sodium 
fluoride,  Aseptoform  P  and  Aseptiform  were  then  tried.  Mercuric  chloride 
was  found  to  maintain  a  degree  of  .sterility  satisfactory  for  our  purpose.  The 
effect  on  the  calculus-producing  ability  of  saliva,  rendered  sterile  by  mercuric 
chloride,  was  thus  compared  with  saliva  inoculated  with  heavy  suspensions  of 
dextrose-starch  broth  cultures  of  single  types  of  organisms  isolated  from  clin¬ 
ical  calculus,  and  with  normal  untreated  saliva.  Three  organisms,  of  several 
isolated  from  calculus,  were  selected  for  testing  in  this  manner.  The  results 
showed  that  the  addition  of  mercuric  chloride  to  saliva  did  not  inhibit,  and  the 
addition  of  organisms  isolated  from  calculus  did  not  enhance,  calculus  formation. 
It  should  be  pointed  out,  however,  that  the  organisms  were  not  used  in  the  num¬ 
bers  or  proportions  present  in  the  natural  calculus  deposits. 

140.  ]Method  for  the  Study  of  Tis.sue  Respoxse  to  Tooth  Movemext. 
Charles  M.  Waldo,  Harx'ard  School  of  Dental  Medicine,  Boston,  Mass.  Previous 
studies  of  tissue  response  to  tooth  movement  in  dogs,  monkeys,  and  human  beings 
have  involved  complicated  technics  and  have  been  limited  to  small  numbers  of 
individuals,  usually  of  unknown  genetic  background  and  metabolic  status.  A 
method  has  been  devised  using  the  laboratory  rat,  affording  greatly  increased 
possibilities  for  experimental  control  and  the  use  of  larger  numbers  of  animals. 
Using  a  specially  designed  instrument,  a  segment  of  rubber  band  0.8  mm.  in 
cro.ss  section  is  inserted  between  the  maxillary  right  first  and  second  molars  of 
100  to  150  Om.  rats  under  e^her  anesthesia.  Older  rats  were  found  to  present 
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difficulties,  because  wear  of  the  cusps  produces  sharp  edges  which  cut  the  rubber. 
Definite  separation  is  obtained  in  twenty-four  hours,  and  maximal  separation  in 
three  days.  Rubber  segments  will  remain  in  place  for  five  to  seven  days,  after 
which  a  majority  are  lost.  Stresses  exerted  by  the  rubber  also  affect  teeth  of  the 
opposing  lower  right  (piadrant.  Left  quadrants  may  be  used  as  controls.  To 
produce  comparable  sections,  a  precise  orientation  technic  is  required  in  his¬ 
tologic  preparation.  Mechanical  interference  brought  about  by  this  simple 
“orthodontic  appliance”  is  reproducible  with  a  high  degree  of  standardization. 
Work  is  now  in  progress  with  this  method  to  study  the  effects  of  metabolic  factors 
on  tis.sue  response  to  tooth  movement. 

141.  A  Clixic.vl  Evaluation  of  Analgesic  Drugs  I'sed  Following  Minor 
Oral  Surgery.  IV.  L.  White,  W.  J.  Carter,  Dental  hesearch  Facility,  and  J.  R. 
Seal,  rSN  Xaval  Medical  Research  Unit  No.  i.  Great  Lakes,  III.  Because  of  the 
need  for  qualitative  and  (juantitative  clinical  evaluation  of  analgesic  drug  action, 
two  analgesic-antipyretic  drug  combinations  have  been  studied  with  respect  to 
their  action  when  administered  to  patients  for  post -extract ion  pain.  The  study 
was  limited  to  cases  which  had  no  more  than  four  teeth  extracted.  Three  types 
of  plain  white  tablets  (a  5  gr.  asiiirin,  acetophenetidin,  and  caffeine  combination; 
a  5  gr.  X-acetyl  p-aminophenol,  and  carbomal  combination;  and  a  placebo)  were 
jilaced  in  coded  envelopes  and  disjien.sed  by  the  oral  surgeons  of  five  Naval  dental 
clinics.  The  patient  was  instructed  to  take  one  tablet  every  four  hours  in  ca.se 
of  iiostextraction  pain.  The  data  of  600  cases  were  subjected  to  biostatistical 
review,  and  a  chi  square  determination  proved  the  significance  of  the  sampling. 
The  results  disclosed  a  significant  difference  in  the  action  of  the  drugs;  the 
aspirin,  acetophenetidin,  and  caffeine  combination  produced  analgesia  in  a 
greater  i>ercentage  of  cases.  Pain  threshold  changes  are  also  being  studied  and 
will  be  discussed  with  other  supplementary  data. 

142.  A  Preliminary  Report  on  the  Quantitative  Interrelationships  of 
Microorganisms  Cultivable  Fro.m  TIu.man  Sauva.  Ned  B.  Williams,  Charles 
F.  Eickenherg,  and  Beverly  M.  Florey,  Department  of  Microbiology,  School  of 
Dentistry,  Vniver.sity  of  Pennsylvania,  Philadelphia,  Pa.  A  recent  study  on  the 
cultivability  of  various  kinds  of  microorganisms  in  human  saliva  indicated  that 
certain  ones  could  be  cultivated  in  high  frequency  from  a  number  of  the  human 
lieings  tested.  This  work  also  indicated  that  it  would  be  possible  to  make  quan¬ 
titative  e.stimates  of  these  various  organisms  per  unit  volume  of  stimulated  saliva. 
This  report  is  concerned  with  the  methods  employed  and  preliminarj’  findings. 
Samples  of  saliva  were  collected  by  jiaraffin  stimulation  before  breakfast;  study 
was  begun  at  least  two  hours  after  collection.  The  saliva  was  diluted  and  divided 
into  two  aliquots;  one  was  diluted  serially  for  immediate  iiUKUilation  of  culture 
media,  and  the  other  was  exposed  to  high  frequency  vibration  for  various  time 
intervals  before  serial  dilution  and  inoculation  of  culture  media.  Nine  different 
culture  media,  mostly  selective,  were  inoculated  simultaneously.  Selective  media 
were  inoculated  to  obtain  colony  counts  of  Streptococcus  .salivarius,  lactobacilli, 
fusiforms,  staphylococci,  yeasts,  an  unidentified  gram-negative  diplococcus, 
various  kinds  of  streptococci,  and  for  various  kinds  of  gram-negative  bacteria. 
A  culture  medium,  not  considered  selective,  was  used  for  total  colony  counts  of 
oral  bacteria.  Aerobic  incubation  was  employed  for  all  media,  except  that  for 
fusiform  bacteria,  at  37°  F.  Preliminary  results  indicate  that  there  are  marked 
differences  in  the  relative  numbei's  of  colonies  of  these  various  organisms  when 
counts  from  the  saliva  of  children  and  adults  are  compared..  Counts  vary  with 
different  saliva  samples  from  the  same  iiersons  on  different  days,  and  bi'tween 
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samples  from  different  persons.  However,  the  quantitative  interrelationships 
of  the  various  microorganisms  appear  to  be  characteristic  for  each  person.  The 
results  indicate  that  the  method  will  be  useful  in  studying  the  microbial  ecology 
of  the  oral  cavity. 

143.  The  Effect  of  Xox.vxatomic  Geometric  Occlus.4l  Carvixg  ox  Chew- 
IXG  Efficiexcy.  a.  Ynrkstas  and  C.  IT.  Sauser,  Tufts  College  Dental  School, 
Boston,  Mass.  In  an  effort  to  evaluate  chewing  efficiency  in  the  flat  plane  type 
of  occlusion,  various  combinations  of  geometric  patterns  were  carved  into 
specially  constructed  appliances.  Peanuts,  carrots,  and  ham  were  used  as  test 
foods.  F'ive  subjects  participated  in  this  study,  and  a  total  of  ajiiiroximately 
950  chewing  tests  were  performed.  The  results  of  the  testing  program  indicated 
that :  Performance  was  greater  when  Ijoth  upper  and  lower  occlusal  surfaces 
were  provided  with  cutting  edges,  regardless  of  what  direction  or  shape  they 
presented.  Greatest  performance  resulted  from  the  use  of  cutting  edges  which 
ran  a  mesiodistal  course  in  the  area  of  occlusion,  regardless  of  what  opposed  them 
on  the  lower  bite  plane.  A  correlation  of  0.56  was  found  between  peanuts  and 
carrots,  0.66  between  carrots  and  ham,  and  0.71  between  peanuts  and  ham.  This 
indicated  that  occlusal  carvings  did  not  act  similarly  on  different  types  of  foods. 
In  an  effort  to  determine  which  type  of  pattern  would  perform  exceptionally 
well  on  all  foods,  it  was  found  that  a  pattern  which  included  longitudinal  mark¬ 
ings  on  both  upper  and  lower  biting  surfaces  was  most  efficient  with  carrots,  pea¬ 
nuts,  and  ham.  Attempts  to  relate  performance  with  occlusal  contact  area  re¬ 
sulted  in  inconclusive  findings. 

144.  IIeali.xg  of  Periodoxtal  Pockets  After  Curettage.  Helmut  .4. 
Zander  and  Erwin  M.  Schaffer,  School  of  Dentistry,  University  of  Minnesota, 
Minneapolis,  Minn.  F’ive  periodontal  pockets  were  curetted.  Five  weeks  later 
the  teeth  and  adjoining  periodontal  tissues  were  removed.  The  tooth-tis.sue 
blocks  were  decalcified,  embedded  in  celloidin,  and  sectioned  serially  for 
micro.scoi)ic  study.  Photomicrographs  of  these  sections  show  deposition  of 
osteoid  tissue  on  the  curetted  root  surface,  a  new  periodontal  membrane, 
addition  of  new  bone  to  the  old  alveolar  bone,  pre.sence  of  cement  and  dentin 
particles  in  the  connective  tissue,  and  osteoid  tissue  forming  around  these 
particles. 

145.  Depositiox  of  Pluorixe  ix  the  Boxes  axd  Teeth  of  Rachitic  Rats. 
I.  Zipkin,  R.  C.  Likins,  F.  J.  McClure,  National  Institute  of  Dental  Research, 
Bethe.sda,  Md.  Twenty  weanling  female  Sprague-Dawley  rats  received  the  low 
phosphorus  rachitogenic  diet  of  Coleman,  Becks,  and  associates  (0.018  per  cent 
P,  (’a/p  =  24.6).  Litter-mated  rats  were  pair-fed  with  the  same  diet,  supple¬ 
mented  with  phosphorus  to  prevent  rickets  (0.56  per  cent  P,  Ca/P  =  0.79).  All 
rats  drank  a  20  ppm  P  solution;  the  fluid  consumption  was  measured  and  the 
total  fluoride  intake  was  equalized.  All  rats  were  roentgenographed  at  the  end 
of  six  weeks.  The  femurs,  mandibles,  molars,  and  incisors  were  analyzed  for 
fluorine.  The  femui*s  and  mandibles  of  the  pair  fed  rachitic  rats  showed  a  63 
per  cent  and  47  per  cent  reduction,  respectively,  in  the  percentage  of  ash,  but  a 
59  per  cent  and  61  per  cent  increase,  respectively,  in  the  percentage  of  fluorine 
of  the  ash  when  compared  to  the  nonrachitic  i)air-fed  rats.  Similarly,  differences 
were  observed  for  the  molars  and  incisors,  but  to  a  much  les.ser  degree.  The  to¬ 
tal  fluorine  in  milligrams  deposited  in  the  femurs  was  0.183  and  0.372  for  the 
])air-fed  rachitic  and  nonrachitic  rats,  respectively;  for  the  mandibles,  0.114  and 
0.193;  for  the  molar  teeth,  0.056  and  0.050,  respectively;  and  for  the  incisors 
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0.114  and  0.113,  respectively.  The  percentage  of  fluorine  intake  retained  by  the 
femurs  was  1.48  and  3.16  for  the  pair-fed  rachitic  and  nonrachitic  rats,  re¬ 
spectively;  for  the  mandibles,  0.93  and  1.64;  for  the  molar  teeth,  0.46  and  0.42, 
respectively;  and  for  the  incisors,  0.94  and  0.96,  respectively. 

V.  Abstracts  of  Papf.rs  Kf.ad  by  Title 

146.  Experimental  Oophorectomy:  Possible  Influences  Upon  Alveolar 
Bone.  H.  Gordon  Agnew,  //.  Henry  Weisengreen,  and  Russell  D.  Coleman, 
University  of  California,  College  of  Dentistry,  San  Francisco,  Calif.  It  has  been 
suspected  from  time  to  time  that  ovarian  dysfunction  might  be  a  factor  in  the 
production  of  the  periodontal  disease  complex  commonly  termed  periodontosis. 
This  viewpoint  not  only  pertains  to  the  gingival  and  mucosal  aspects  which  have 
been  investigated  to  some  degree,  but  also  to  bone  alterations,  regarding  which 
very  little  experimental  evidence  is  available.  This  report,  which  is  preliminary 
in  nature,  deals  with  one  aspect  of  a  long-term  study  of  the  effects  of  endocrine 
deprivation  upon  the  gingival  and  periodontal  tissues,  specifically  investigation 
of  possible  roentgenographic  diagnostic  signs  indicative  or  suggestive  of  bone 
changes  attributable  to  ovarian  dysfunction.  The  Rhesus  monkey  is  used.  To 
date  eight  animals,  approximately  4  to  8  years  of  age,  have  undergone  bilateral 
oophorectomy.  Surviving  animals  have  been  x-rayed  at  intervals  up  to  a  period 
of  18  months.  The  roentgenographic  bone  picture  to  date  has  not  indicated 
structural  changes  of  clinical  usefulness  in  diagnosis  of  ovarian  deprivation. 
The  trabecular  structure,  circumradicular  lamina  dura,  the  periodontal  mem¬ 
brane  space,  and  the  interdental  crest  bone  have  not  shown  alterations  of  dimen- 
.sion,  pattern,  or  density  beyond  expected  tolerance  limits. 

147.  Hormonal  Control  of  Growth  and  Eruption  of  Upper  R.\t  Incisor. 
I.  The  Effect  of  Thyroidectomy  at  Birth  and  the  Response  to  Growth  Hor¬ 
mone  and  Thyroxin.  Louis  J.  Baume,  and  Hermann  Beclis,  College  of  Den¬ 
tistry  and  the  George  Williams  Hooper  Foundation  for  Medical  Research,  Uni¬ 
versity  of  California,  San  Francisco,  Calif.  One  normal  control  and  four  ex¬ 
perimental  groups  of  63-day-old  rats  of  the  Long-Evans  strain  were  studied. 
Experimental  rats  were  thyroidectomized  at  birth;  one  group  was  retained  as 
operated  control ;  another  operated  group  was  injected  daily  with  0.5  mg.  puri¬ 
fied  pituitary  growth  hormone  int ra peritoneal ly  from  their  thirty-second  to 
sixty-third  days  of  life;  an  equal  group  received  2.5  yg  of  dissolved  thyroxin 
subcutaneously  for  thirty-two  days,  and  the  last  group  was  given  both  dosages 
in  combination.  Beginning  with  the  thirty-second  day,  a  marking  was  made 
weekly  with  a  jeweler’s  file  at  the  gingival  margin  of  the  labial  surface  of  the 
upper  incisor.  The  di.stance  between  two  lines  thus  represented  the  eruption 
rate  for  a  seven-day  period.  After  the  animals  were  sacrificed  (sixty-third  day 
of  life),  the  heads  were  split  in  half,  roentgenographed  to  record  the  size  of 
the  upper  inci.sor  as  represented  by  the  radius  of  the  outer  curvature,  and  his¬ 
tologic  sections  of  the  upper  incisor  were  prepared.  The  normal  control  groups 
showed  an  average  weekly  eruption  rate  of  2.8  mm.  and  a  radius  of  curvature  of 
5.9  mm.  Thyroidectomy  engendered  a  45  per  cent  reduction  in  the  eruption 
rate  to  1.5  mm.  and  a  25  per  cent  decrea.se  in  the  radius  to  4.7  mm.  Histologi¬ 
cally,  a  stunting  in  the  proliferation  and  a  displacement  of  the  odontogenic  epi¬ 
thelium,  together  with  a  marked  delay  in  epithelial  histiHlifferentiation,  were  no¬ 
ticed.  All  tis.sues  exhibited  decreased  va.scularization.  Growth  hormone  ther¬ 
apy  elicited  a  10  per  cent  increase  in  the  eruption  rate  to  1.9  mm.  and  a  7  per 
cent  increase  in  the  radius  to  4.9  mm.  over  the  thyroidectomizeil  controls.  His- 
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tologically,  there  was  a  definite  activation  of  the  mesenchymal  components  of 
dental  tissue  without  an  activation  of  epithelial  histodifferentiation.  Thjroxin 
accelerated  the  eruption  rate  by  27  per  cent  to  2.4  mm.  and  increased  the  radius 
17  per  cent  to  5.5  mm.  of  incisors  of  thyroidectomized  rats.  Histologically, 
restored  activity  of  odontogenic  epithelium,  proliferation  as  well  as  histodiffer¬ 
entiation,  is  evidenced.  All  tissues  showed  increased  vascularity.  Nevertheless, 
some  enamel  hypoplasias  occurred.  Combination  therapy  gave  optimal  results; 
eruption  rate  was  increased  by  28  per  cent  and  the  radius  by  21  per  cent.  The 
histologic  aspect  of  newly  formed  dental  tissues  was  as  regular  as  that  of  intact 
rats. 


148.  Hormonal  Control  of  Growth  and  Eruption  of  Upper  Rat  Incisor. 
II.  The  Effect  of  Hypophysectomy  Following  Progressively  Longer  In¬ 
tervals.  Louis  J.  Baume,  Hermann  Becks,  and  John  C.  Hay,  College  of  Den¬ 
tistry  and  the  George  Williams  Hooper  Foundation  for  Medical  Research,  Uni¬ 
versity  of  California,  San  Francisco,  Calif.  The  material  comprised  three  groups 
of  female  rats  of  the  Long-Evans  strain.  Group  I,  consisting  of  seventy  intact 
rats,  represented  normal  controls:  Sixty  of  them  were  sacrificed  in  groups  of 
three  to  six  with  advancing  age  in  order  to  ascertain  the  age  changes  in  size 
and  histology  of  the  incisors.  In  the  remaining  ten  rats,  the  eruption  rate  was 
measured  weekly  for  51  weeks  (357  days).  Group  II  consisted  of  seventy  rats 
which  were  hypophysectomized  at  28  days  of  age :  Sixty  of  them  were  sacrificed 
for  metric  and  histologic  purposes  after  progressively  longer  postoperative  in¬ 
tervals  w'hich  matched  the  ages  of  normal  controls.  Nine  operated  rats  of  this 
group  were  kept  alive  for  51  postoperative  weeks  (357  days),  during  wdiich  the 
eruption  rate  was  recorded.  Group  III  was  represented  by  ten  hypophysec¬ 
tomized  rats  which  were  .sacrificed  after  long  postoperative  intervals  (332  to  444 
days).  The  eruption  rate  of  the  incisors  was  recorded  during  their  last  7  weeks 
of  life.  The  radius  of  curvature  of  the  upper  incisors  of  normal  rats  between  35 
and  120  days  of  life  showed  rapid  increase  by  2  mm.  to  reach  an  average  of  6.9 
mm.  It  gained  an  additional  0.5  mm.  during  the  following  period  (120  to  357 
days  of  age).  The  weekly  eruption  rate  exhibited  a  periodic  variation  and  a 
decreasing  gradient  with  increasing  age.  During  329  days  it  averaged  2.51 
mm.  (±0.13),  the  maximum  value  of  2.8  mm.  (±0.17)  occurring  at  63  days  of 
age  when  a  slow  decrease  set  in.  Hypophysectomy  engendered  a  stunting  of 
apical  grow'th  which  became  noticeable  metrically  and  histologically  in  the  third 
week  after  operation.  Dentinogenesis  at  pulpal  surfaces,  however,  proceeded 
continuously  effecting  a  final  obliteration  of  the  pulp  canal.  During  a  postoper¬ 
ative  interval  of  47  weeks  the  radius  of  curvature  increased  an  average  of  only 
0.3  mm.  The  weekly  eruption  rate  dropped  immediately  after  hypophysectomy 
to  about  one-half  the  normal  amount  to  arrive  at  a  minimum  level  of  0.24  mm. 
after  21  weeks.  The  great  range  of  variation  in  this  old-age  group  (0.7  mm. 
to  0.08  mm.)  depended  upon  the  absence  or  presence  of  apical  folding.  In¬ 
dividual  analysis  show'ed  that  the  severely  folded  incisors  found  in  40  per  cent  of 
the  old  hypophysectomized  rats  virtually  ceased  erupting  and  increa.sing  in 
radius,  while  unfolded  incisors  maintained  minimal  growth  and  eruption  rate. 
The  folding  phenomenon  show'ed  the  following  histopathologic  sequence:  (1) 
Agenesis  or  atrophy  of  inner  enamel  epithelium;  (2)  disturbed  calcification  of 
the  adjacent  mantle  dentin,  and  (3)  impaired  induction  and  aplasia  of  odonto¬ 
blasts. 

149.  Hormonal  Control  of  Growth  and  Eruption  of  Upper  Rat  Incisor. 
III.  The  Response  to  Growth  Hormone  and  Thyroxin  and  the  Combination 
of  Both  Following  Hypophysectomy.  Louis  J.  Baume,  and  Hermann  Becks, 
College  of  Dentistry,  and  the  George  Williams  Hooper  Foundation  for  Medical 
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Research,  University  of  California,  San  Francisco,  Calif.  Ninety  rats  of  the 
Long-Evans  strain  were  divided  into  three  groups:  Group  I  consisted  of  young 
female  hypophysectomized  rats  (operated  at  28  days)  which  for  437  days  re¬ 
ceived  either  0.5  mg.  growth  hormone  or  5  y  thyroxin,  beginning  twelve  days 
after  operation.  Group  II  consisted  of  old  hypophysectomized  rats  (operated 
at  28  days)  which  after  a  postoperation  interval  of  229  to  470  days  received  for 
seven  weeks  one  of  the  following  daily  dosages:  (a)  0.2  mg.  growth  hormone, 
(b)  5  y  thyroxin,  or  (c)  the  combination  of  both  hormones.  Group  III  was  com¬ 
posed  of  intact,  207-day-old  rats  which  received  during  436  days  an  inereasing 
dose  of  growth  hormone  (average  1.7  fig).  Growth  hormone  in  Group  I  did 
not  influence  the  eruption  rate,  which  remained  tHpial  to  the  hypophysectomized 
controls.  It  effected  an  increase  in  size  of  the  incisors  to  normal  average  and  the 
development  of  maxillary  prognathism.  Histologically,  a  stimulation  of  the 
mesenchymal  tooth  components  prevented  folding,  but  not  atrophy,  of  the 
enamel  epithelium.  Growth  hormone  in  Group  II  did  not  accelerate  the  erup¬ 
tion  rate  either;  in  the  folded  ineisors  it  elicited  some  increase  in  size,  while 
in  severely  folded  ones  it  failed  to  reorganize  the  odontogenic  tissues.  In  the  in- 
taet  adults  it  produced  oversized  incisors  without  enhancing  their  eruption  rate. 
Thyroxin  in  Groups  I  and  II  increased  the  eruption  rate  36  per  cent  and  17  per 
cent,  respectively,  and  the  size  of  the  incisors  to  a  lesser  degree.  Histologically, 
a  stimulation  of  epithelial  proliferation  and  histodifterentiation  was  evident. 
With  combination  therapy,  metrically  and  histologically  optimal  results  were 
obtained.  Even  in  severely  folded  incisors  an  almost  complete  reorganization  of 
the  atrophied  enamel  organ  occurred  at  the  apical  end.  It  is  concluded  that 
tooth  eruption  requires  the  endocrine  stimulation  of  two  hormones.  Growth  hor¬ 
mone  presides  over  the  basic  process  of  the  proliferation  of  the  mesenchymal 
tooth  components.  Thyroid  hormone  presides  over  the  maturation  process  by 
controlling  the  activity  of  the  odontogenic  epithelium  which  induces  differential 
growth  of  the  dental  and  predental  tissues. 

150.  Evaluation  of  thk  Micro-Antimony  Electrode  and  Preliminary 
Intraoral  pH  Measi'Rements.  Finn  BrudevoUl  and  F.  Clarence  Thompson, 
Eastynan  Dental  Dispensary,  Rochester,  \.  Y.  The  micro-antimony  and  glass 
electrodes  gave  similar  pH  readings  in  a  number  of  organic  acids,  but  the  ac¬ 
curacy  of  the  antimony  electrode  was  affected  by  hydroxyl  acids,  oxidizing  and 
reducing  agents.  Lactic  acid  and  thioglycolic  acid  (reducing  agent)  in  con¬ 
centrations  exceeding  0.001  molar  gave  higher  readings  with  the  micro-antimony 
electrode.  Peroxide  in  concentrations  exceding  0.0001  molar^ depressed  the  anti¬ 
mony  electrode  reading.  On  the  basis  of  laboratory  observations  and  compara¬ 
tive  readings  with  the  glass  electrode  in  the  mouth,  it  was  concluded  that  the 
micro-antimony  electrode  was  suitable  for  measuring  gross  pH  changes  in  the 
mouth.  Measurements  of  different  areas  on  the  same  tooth  frequently  showed 
a  marked  variation  in  pH  of  plaque  material.  A  pH  as  high  as  8.9  was  found  in 
heavy  deposits  on  teeth  and  also  on  mucous  membrane.  The  pH  in  periodontal 
pockets  was  in  the  range  7.4  to  7.6,  while  carious  lesions  generally  were  on  the 
acid  side.  Intraoral  pH  mea.surcments  in  the  hamster  were  higher  than  those 
obtained  in  man,  but  a  similar  fall  in  pH,  as  occurs  on  human  teeth,  was  ob¬ 
served  after  sugar  application. 

151.  The  Oxygen  Uptake  of  the  Gingiva.  Martin  Cattoni,  School  of  Den¬ 
tistry,  University  of  Texas,  Hoxiston,  Texas.  The  oxygen  uptake  of  the  soft  ti.s- 
sue  involved  in  periodontal  pockets  was  measured,  using  the  Warburg  mano- 
metric  technic.  The  subjects  chosen  for  this  study  were  patients  with  various 
degrees  of  periodontal  disturbances.  Full-mouth  radiographs  and  a  complete 
case  history  of  each  patient  were  taken.  In  addition  to  the  clinical  picture. 
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these  results  were  compared  with  the  histologic  jiicture.  The  medium  used  was 
Ringer  phosphate  solution  (pH  7.5).  The  value  of  oxygen  consumption  was 
calculated  in  microliters,  per  .scpiare  millimeter,  per  hour.  This  value  is  the 
QO2.  One  piece  of  the  tis.sue  was  saved  for  histologic  study,  and  normal  gingivae 
were  taken  for  comparison  with  the  pathologic  tissues.  The  criterion  for  the 
normality  of  the  tissue,  besides  the  histologic  examination,  was  a  careful  clini¬ 
cal  study.  In  the  histologic  picture  there  were  small  variations  of  a  uniform 
pattern.  There  is  no  correlation  between  the  depth  of  the  pocket  and  the  histo¬ 
logic  picture.  Studying  the  oxygen  uptake,  in  chronic,  proliferative  changes, 
the  QO2  increases.  In  degenerative  types,  it  decreases.  It  was  not  possible  to 
correlate  the  histologic  picture  with  the  oxygen  uptake. 

152.  The  Design  .4nd  An.\iasis  of  Clinical  Studies  of  Caries-Inhibitory 
Agents.  Neal  IV.  Chilton  and  John  IV.  Fertig,  School  of  Public  Health  of  the 
Faculty  of  Medicine,  Columbia  University,  New  York,  N.  Y.  A  frequently  em¬ 
ployed  clinical  study  of  caries-inhibitory  agents  utilizes  one  or  more  groups  as 
experimental  and  one  as  control.  A  less  frequently  employed  design,  also  im¬ 
portant,  utilizes  one  group  of  ])atients,  with  each  individual  acting  as  both 
treated  and  control.  The  data  should  be  compiled  at  the  end  of  the  study  pe¬ 
riod  in  a  correlation  table  where  the  individuals  are  classified  according  to  the 
original  number  of  caries-free  teeth  and  the  number  of  teeth  attacked  during 
the  study.  Analyses  then  can  be  performed  to  determine  whether  the  differ¬ 
ence  between  treated  and  control  groups  is  statistically  significant  by  comparing 
the  proportions  of  individuals  whose  teeth  became  carious,  the  average  number 
of  teeth  becoming  carious,  and  attack  rates,  or  by  means  of  analysis  of  covari¬ 
ance.  The  u.se  of  tooth  surfaces  as  the  unit  of  study  is  not  recommended  because 
of  additional  difficulties  arising  from  the  great  and  unassessed  variation  in 
caries  attack  for  different  surfaces.  Pooling  of  teeth  for  comparison  of  over-all 
attack  rates  does  not  allow  for  proper  assessment  of  variation  for  significance 
testing. 

153.  The  Selective  Action  of  Sodium  Azide  in  the  Cultivation  of  the 
Oral  Species  of  Lactobacillus.  A.  J.  Clement,  Dental  School  and  Oral  Hos¬ 
pital,  University  of  Witwatersrand ,  Union  of  South  Africa.  Standard  tomato 
agar  (pH  5.0)  with  which  is  incorporated  sodium  azide  (1:10,000)  has  been 
under  trial  by  several  authorities  as  a  selective  medium  for  the  cultivation  of  the 
lactobacillus  genus.  Saliva  samples  were  collected  from  a  group  of  European 
dental  students  by  a  standard  technic.  Colonies  and  morphologic  characteris¬ 
tics  of  organisms  from  twenty-five  inoculations  of  the  azide-tomato  agar  medium 
were  compared  with  twenty-five  diijilicate  inoculations  of  the  standard  tomato 
agar  (containing  no  azide).  Both  were  incubated  at  37°  C.  for  four  days.  None 
of  the  azide  plates  were  overgrown  with  yeasts  or  aerial  contaminants,  although 
two  or  three  distinctive  colony  forms  were  observed  on  the  majority  of  the  azide 
plates.  Microscopic  identification  showed  that  with  very  few  exceptions  (com¬ 
prising  streptococcoid  and  indefinite  coccoid  forms)  these  morphologically  dif¬ 
ferent  colonies  were  composed  of  gram-positive  rods  varying  in  size  from  .short 
cocci-bacilli  forms  to  lengthy  filaments.  Filaments  frequently  grew  alongside 
cocci-bacilli.  It  is  suggested  that  the  normal  lactobacillus  flora  of  the  human 
mouth  is  comprLsed  of  species  additional  to  the  Lactobacillus  acidophilus,  a 
fact  which  may  have  been  overlooked  in  earlier  cultivation  technics  due  to  the 
presence  of  so  many  extraneous  organisms.  Twelve  duplicate  inoculations  of 
Jay’s  glucose  broth  (pH  5.0)  and  the  identical  broth  containing  1:10,000  sodium 
azide  were  also  made.  Determinations  of  pH  were  carried  out  with  a  glass  elec¬ 
trode-calomel  reference  cell  connected  to  a  Cambridge  pH  meter  reading  to  two 
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decimal  places.  After  ten  days’  incubation  at  37°  C.,  the  average  value  ob¬ 
tained  for  the  ordinary  broth  inoculation  was  pH  =  4.06  (range  =  pH  4.41 
-  pH  3.83)  and  for  the  azide  broth  pH  =  4.04  (range  =  pH  4.48  -  pH  3.81). 

154.  Fifxd  Studies  in  the  Southern  Kalahari  :  August,  1951.  A.  J. 
Clement,  Dental  School  and  Oral  Hosj/ital,  University  of  Witivatersrand,  Union 
of  South  Africa.  Clinical  findings  on  a  group  of  seventy  Bakalakadi  (Bechu- 
ana)  school  children  and  various  Kalahari  bushmen  subsisting  on  a  primitive 
diet  showed  a  low  caries  incidence  (10  to  16  per  cent)  during  childhod,  adoles¬ 
cence,  and  early  adult  life.  There  is  an  increased  susceptibility  with  advancing 
age,  however.  Presumably  this  feature  is  related  to  occlusal  attrition  and  the 
disruption  of  the  proximal  contact  points,  which  inevitably  must  increase  the 
tendency  toward  food  stagnation.  A  survey  of  the  caries  pattern  showed  the 
almost  complete  absence  of  caries  in  the  anterior  teeth.  Marked  endemic  fiuoro- 
sis  was  noted  in  several  Kalahari  settlements  and  checked  against  water  analyses. 
The  gingival  and  periodontal  picture  exhibited  by  the  subjects  demonstrated 
a  greater  susceptibility  to  various  gingival  and  periodontal  disturbances  than  is 
apparent  in  European  subjects  of  a  similar  age  group.  Tartar  formation  was 
copious  in  many  cases  and  very  prevalent  among  the  bushmen.  It  is  felt  that 
there  may  be  a  correlation  between  this  feature  and  the  highly  mineralized  pan¬ 
water  normally  consumed  by  these  peoples.  Tooth  alignment  was  good.  Chrono¬ 
logically  the  eruption  of  the  teeth  took  place  at  an  earlier  age  than  in  Europe¬ 
ans.  Various  biochemical  tests  were  carried  out  on  test  .samples  of  saliva.  The 
most  interesting  finding  was  a  higher  average  buffer  capacity  than  is  usually  ob¬ 
tained  with  European  samples.  A  comprehensive  bacteriologic  investigation 
showed  an  oral  flora  similar  to  that  pertaining  in  civilized  Europeans.  One 
rather  striking  bacteriologic  finding  was  a  high  percentage  of  agar  plates  con¬ 
taining  aciduric  gram-negative  bacilli  (provisionally  identified  as  members  of 
the  Bacterium  coli-aerogenes  or  Pseudomonas  pyocyanea  groups).  The  unhy¬ 
gienic  environment  in  which  these  nativ’es  dwell  is  sufficient  explanation  for 
their  frequent  presence  in  the  jirimitive  oral  flora. 

155.  Anthrone  Carbohydrate  Method  for  Determination  of  Food  Re¬ 
tention.  Margaret  R.  Dewar,  Hyman  J.  V.  Goldberg,  and  Thomas  G.  Ludwig, 
Eastman  Dental  Dispensary,  Rochester,  N.  Y.  The  Somogoyi-Schaffer-Hart- 
mann  method  previously  used  to  determine  the  amount  of  carohydrates  present 
in  foods  has  the  disadvantage  of  requiring  hydrolysis  of  food  prior  to  estima¬ 
tion  of  being  influenced  by  reducing  .substances  other  than  glucose  and  modified 
by  the  concentration  of  the  test  sample.  The  anthrone  technic  described  by 
Morris  and  Morse  was  tested  to  determine  accuracy  and  sensitivity  and  the 
effects  of  different  sugars  and  proteins.  Tests  were  made  on  samples  of  food 
and  sugar  and  saliva  mixtures.  Satisfactory  results  indicate  that  the  anthrone 
technic  has  advantages  in  permitting  more  speedy  determinations,  not  requiring 
hydrolysis,  and  not  being  unduly  affected  by  noncarbohydrate-reducing  sub¬ 
stances. 

156.  Microgasometric  Estimation  of  the  Salivary  Gases.  H.  Eggers- 
Lura,  St.  Elisabeth’s  Hospital,  Holbaek,  Denmark.  The  salivary  content  of 
oxygen,  nitrogen,  and  carbon  dioxide  has  been  examined  by  means  of  the  Rough- 
ton-Scholander  microgasometric  method  upon  100  pei-sons  under  standardized 
conditions.  The  mean  values  for  salivary  oxygen  content  amounted  to  1.35 
vol.  per  cent  ±0.0002  for  caries-free  and  caries-resistant  persons  and  0.51  vol. 
per  cent  ±0.0003  for  caries-active  persons,  the  differertces  being  highly  signifi¬ 
cant.  Seasonal  variations  corresponding  to  variations  of  the  redox  potential 
could  be  observed.  The  Ng  content  of  saliva  varied  from  0.48  to  2.78  vol.  per 
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cent  with  slight  relation  to  caries.  The  CO2  values  ranged  from  13  vol.  per  cent 
to  85  vol.  per  cent,  depending  chiefly  upon  the  rate  of  stimulation.  The  bicar¬ 
bonate  content  of  stimulated  saliva  accounted  for  far  more  than  one-half  of  the 
total  CO2  content  at  pH  6.9. 

157.  A  Study  of  the  Effect  of  a  Typic.vl  Inf.4nt's  Diet  on  the  Caries 
Incidence  of  the  Syrian  Hamster.  Howard  C.  Elliott,  Jr.,  and  IVard  Pigman, 
University  of  xUahama,  Dental  School  and  Medical  College,  Birmingham,  Ala¬ 
bama.  Many  common  infant  formulas  have  compositions  generally  similar  to 
those  whicli  have  been  found  by  numerous  investigations  to  eause  exten.sive  de¬ 
velopment  of  dental  caries  in  rats  and  hamsters.  The  usual  infant  formulas  con¬ 
sist  primarily  of  a  type  of  commercially  processed  carliohydrate  and  of  milk  in 
some  form  with  various  types  of  vitamin  supplements.  In  general  agreement 
with  earlier  work,  it  is  shown  that  diets  composed  mostly  of  whole  dry  milk  (30 
per  cent)  and  sucrose  and/or  .uncooked  starch  in  varying  proportions  (66  per 
cent)  eause  the  development  of  caries  in  hamsters.  These  results  were  obtained 
in  a  shorter  period  than  usual  by  placing  17-day-old  hamsters  on  the  experimen¬ 
tal  diets  for  fifty-eight  days.  Every  experiment  was  carried  out  at  three  dif¬ 
ferent  times,  and  each  diet  involved  the  use  of  about  twenty-five  animals,  fairly 
evenly  distributed  according  to  sex.  One  common  type  of  infant  formula  based 
on  enzyme-hydrolyzed  starch  as  the  carbohydrate  was  tested  for  its  eariogenic 
effect  on  hamsters.  Although  the  total  soluble  carbohydrate  was  similar  in 
amount  to  that  of  the  eariogenic  diets,  relatively  little  caries  was  produced  in 
fifty-eight  days.  This  may  be  the  result  of  the  specific  type  of  carbohydrate  in¬ 
cluded  in  this  formula  or  possibly  it  may  be  the  result  of  the  better  nutritional 
qualities  of  this  diet. 

158.  Glycogen  Determination  in  Gingiv.4L  Tis.sue.  B.  K.  Forscher,  A.  G. 
Paulsen,  and  IE.  C.  Hess,  Georgetown  University  School  of  Dentistry,  'Washing¬ 
ton,  D.  C.  The  glycogen  content  of  gingival  tissue  from  patients  exhibiting 
periodontal  pathosis  was  determined  on  20-mg.  tissue  samples  by  a  combination 
of  the  Johnson  wet  ash  technic  to  determine  sample  weight  and  the  anthrone 
procedure  of  Seifter  and  associates  to  determine  glycogen.  The  usefulness  of 
the  Johnson  wet  ash  method  for  analysis  of  small  samples  should  be  emphasized 
for  dental  research.  GljTogen  values  in  pathologic  specimens  exhibited  a  rather 
wide  variation :  from  0.1  per  cent  to  0.4  per  cent  with  occasional  higher  values, 
and  with  a  mean  value  of  0.283  per  cent.  The  few  cases  of  acute  periodontal  in¬ 
volvement  appeared  to  run  higher  in  glycogen  than  the  main  group  of  cases 
which  were  classified  as  chronic  on  the  basis  of  clinical  observation.  Each  sample 
was  composed  of  tissue  ad.jaeent  to  a  periodontal  pocket,  the  position  and  depth 
of  which  were  noted  prior  to  biop.sy.  When  the  glycogen  content  of  the  samples 
was  arranged  according  to  the  depth  of  the  pocket,  the  glycogen  content  was 
found  to  vary  inversely  with  pocket  depth.  There  was  no  apparent  relationship 
between  the  glycpgen  content  and  position. 

159.  Oral  Disordp:r.s  Resulting  From  Electroshock  Therapy  With  a 
Device  for  Better  Oral  Protection.  Preliminary  Report.  J.  J.  Freedland 
and  IV.  J.  Carter,  USN  Dental  Research  Facility,  Great  Lakes,  III.  Guards  and 
gags  currently  used  for  protection  of  the  hard  and  soft  tissues  of  the  mouth  dur¬ 
ing  electroshock  therapy  were  investigated.  INIost  of  these  ajipliances  were  found 
inadequate,  while  others  contributed  to  the  hazards  of  oral  in,iury.  In  121  eases 
observed  forty-one  individuals  exhibited  mild  to  severe  gingival  hemorrhage, 
forty-five  individuals  experienced  some  degree  of  cyanosis,  four  individuals 
terminated  treatment  with  mandibular  subluxations,  and  five  showed  tongue 
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and  lip  lacerations.  Patients  without  any  form  of  ^uard  were  tested  by  means 
of  a  gnathometer,  resulting  in  a  reading  approximately  three  times  their  normal 
closure  force.  A  universal  guard  has  been  designed  and  fabricated  for  use  in- 
this  type  of  therapy  and  is  suggested  for  other  fields  of  medicine  or  dentistry 
requiring  oral  protective  devices. 

160.  A  Histochemical  Study  of  the  Effects  of  Cortisone  on  the  20- 
1).\y-Old  Fetal  R.\t  Incisor.  E.  I).  GoUlsmith,  New  York  University  VoUeye 
of  Dentistry  ayid  Office  of  Naval  Research,  New  York,  N.  Y.,  and  Leonard  Ross, 
New  York  University,  New  York,  N.  Y.  On  the  seventh  day  of  gestation  twelve 
rats  were  divided  into  three  groups  of  four  each.  The  animals  in  Group  I  re¬ 
ceived  15  mg.  cortisone  (Cortone,  Merck)  subcutaneously  each  day;  those  in 
Group  II  each  received  20  mg.  cortisone,  and  Group  III  served  as  controls.  By 
means  of  cesarean  section  14-,  16-,  18-,  and  20-day-old  fetuses  were  removed.  Of 
the  total  number  of  115  fetuses,  twenty  were  20  days  old.  Of  these,  six  were  in 
Group  I,  seven  in  Group  II,  and  seven  in  Group  III.  The  fetuses  were  fixed  in 
cold  95  per  cent  alcohol,  processed  by  the  cedarwood  oil-paraffin  technic  and  the 
mandibles  were  sectioned  at  7  y.  The  Gomori  alkaline  phosphatase,  the  methyl- 
green  pyronin  DNA  and  RXA,  and  the  McManus  periodic  acid  glycogen  meth¬ 
ods  were  used  for  hi.stochemical  visualization.  The  lower  incisors  of  the  20-day- 
old  cortisone-treated  fetu.ses  exhibited  an  accelerated  differentiation  and  organi¬ 
zation  of  the  ameloblastic  and  odontoblastic  layei*s.  There  were  also  signs  of  in¬ 
creased  dentin  deposition.  The  alkaline  jihosphata.se  activity  in  the  stellate 
reticulum  underlying  the  labial  ameloblasts  showed  an  increase,  as  did  the 
glycogen  in  this  region.  The  typically  high  RNA  content  of  the  odontoblastic 
and  ameloblastic  layers  in  the  labial  side  of  the  tooth  was  further  increased  in 
the  cortisone-treated  animals.  Further  .studies  are  in  progre.ss,  utilizing  earlier 
and  later  stages  in  tooth  development. 

161.  Effects  of  Long-Term  Cortisone  Treatment  on  the  Si  fforting 
Dental  Structures  of  the  Rat.  E.  D.  Goldsmith,  New  York  University  Col¬ 
lege  of  Dentistry  and  Office  of  Naval  Research,  New  York,  N.  Y.,  and  S.  Stahl, 
New  York  University  College  of  Dentistry,  New  York,  N.  Y.  Twenty-four  rats, 
eight  males  and  sixteen  females  weighing  an  average  of  130  Gm.  at  the  begin¬ 
ning  of  the  experiment,  were  divided  into  four  groups  and  treated  as  follows: 
Group  I,  four  males  and  four  females  were  given  0.5  mg.  of  cortisone  acetate 
(Cortone,  Merck)  subcutaneously  daily;  Group  II,  four  males  and  four  females 
were  given  3.0  mg.  of  cortisone  subcutaneously  daily  (the  males  in  this  group 
succumbed  prior  to  the  termination  of  this  experiment) ;  Group  III,  four  males 
and  four  females  were  given  0.6  c.c.  of  0.9  jier  cent  Na(^l  subcutaneously  daily ; 
Group  IV,  four  females  were  maintained  as  uninjeeted  controls.  At  the  end  of 
one  year,  all  animals  were  sacrificed.  The  mandibles  were  excised  and  fixed  in 
Bouin’s  fluid  and  decalcified  by  the  formic  acid-sodium  citrate  technic,  em¬ 
bedded  in  paraffin,  and  sectioned  at  7  y.  All  .sections  were  stained  with  hema¬ 
toxylin  and  eosin.  In  the  Group  III  animals  which  received  3.0  mg.  of  cortisone 
daily,  histologic  study  revealed  an  increase  in  the  amount  of  alveolar  bone  and 
a  marked  narrowing  of  the  marrow  spaces.  This  aiipearance  may  be  the  result 
of  a  retardation  of  endosteal  re.sorption.  In  the  periodontal  membrane  a  disor¬ 
ganization  of  the  arrangement  of  the  fibers  and  their  attachment  to  the  bone  was 
observed.  No  changes  were  seen  in  the  animals  of  Group  I  treated  with  0.5 
mg.  of  cortisone  daily.  (The  animals  were  treated  and  generously  supplied  by 
Dr.  G.  A.  Winter  of  the  Merck  Institute  for  Therapeutic  Research.) 

162.  Nucleic  Acid  (^ontent  of  Human  Gingiva.  Wesley  Ualyert,  School 
of  Dental  and  Oral  Surgery,  Columbia  University,  New  York,  N.  Y.  As  part  of 
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a  study  on  the  etiology  of  periodontal  disease,  desoxyribonucleic  acid  was  de¬ 
termined  in  human  gingiva.  The  Feulgen  reaction,  in  which  desoxyribonucleic 
acid  regenerates  the  color  of  basic  fuehsin  which  has  been  decolorized  by  sodium 
metabisulfite,  was  used  to  determine  the  desoxyribonucleic  acid  in  the  individual 
nuclei  of  histologic  sections.  The  absorption  of  light  by  the  stained  nuclei  can 
be  measured  and  is  proportional  to  the  amount  of  desoxyribonucleic  acid  pres¬ 
ent.  The  apparatus  employed  consists  of  a  mo>nochromatic  light  source,  a  micro¬ 
scope  and  a  photoelectric  cell.  Results  are  calculated  as  follows :  T  =  j^,  where 

lo 

T  =  transmission,  I  =  light  passing  through  a  plug  of  tissue,  lo  =  light  passing 
through  a  clear  area  next  to  the  tissue  plug.  E  =  log  J_ ,  wdiere  E  =  extine- 

T 

tion.  E  is  proportional  to  the  number  of  absorbing  molecules.  To  eliminate  as 
many  errors  as  possible,  four  pieces  of  tissue,  namely,  one  normal,  one  from  a 
case  of  periodontosis,  one  from  a  case  of  perio<lontitis,  and  one  rat  liver,  were 
embedded  in  each  paraffin  block.  Therefore,  comparisons  of  the  relative  amounts 
of  desoxyribonucleic  acid  in  these  tissues  were  made  on  the  same  slide.  Nuclei 
from  the  basal  layer  of  the  ei)ithelium  of  fifteen  specimens  have  thus  far  shown 
no  difference  between  the  normal,  periodontosis,  and  periodontitis  specimens. 

163.  Variability  of  Chemical  and  Biologic  Properties  of  Various 
Water-Soluble  Chlorophyll  Derivatives  John  IP.  Hein,  School  of  Medicine 
and  Dentistry,  University  of  Rochester,  Rochester,  N.  Y.  In  an  attempt  to  dis¬ 
cover  the  mechanism  of  the  bacteriostatic  action  of  water-soluble  derivatives  of 
chlorophyll,  certain  chemical  and  physical  properties  of  over  thirty  different 
samples  of  copper  chlorophyllin  collected  from  1947  to  1952  were  compared  with 
the  effect  on  salivary  acid  production  from  carbohydrate  in  vitro.  It  was  found 
that  in  all  samples  but  one  the  copper  content  was  less  than  the  theoretical 
amount  and  in  most  cases  was  only  slightly  over  50  per  cent  of  the  theoretical 
amount.  While  the  estimated  purity,  base  content,  water  content,  copper  con¬ 
tent,  and  absorption  spectra  characteristics  of  the  samples  varied  widely,  not 
one  of  these  properties  was  related  to  in  vitro  activity.  It  was  found  that  when 
water  solutions  of  the  chlorophyllins  were  precipitated  by  lowering  the  pH  to  3 
with  HCl,  certain  samples  released  varying  amounts  of  copper.  Tbe  chlorophyl¬ 
lins  which  released  the  mo.st  copper  were  in  general  found  to  be  the  most  effec¬ 
tive  in  vitro.  However,  the  redissolved  chlorophyllins  and  those  which  did  not 
release  copper  possessed  definite  inhibitory  action  in  vitro.  Thus,  certain  sam¬ 
ples  of  the  copper  water-soluble  derivatives  of  chlorophyll  may  effect  bacterial 
activity  in  at  least  two  ways.  It  is  evident  that  investigators  studying  these 
compounds  should  endeavor  to  rule  out  the  effects  of  any  free  or  loosely  bound 
copper  component. 

164.  Lactobacilli  and  Dental  Caries  in  the  Hamster.  Edith  Zak 
Hehnan  and  David  F.  Mitchell,  University  of  Minnesota,  Minneapolis,  Minn. 
Since  lactobacillus  counts  are  indicative  of  current  and  possibly  future  caries 
activity  in  human  beings,  we  wished  to  see  if  this  is  also  true  in  hamsters.  If 
such  a  relationship  was  found  in  ham.sters,  a  useful  tool  would  be  available  by 
which  it  would  be  possible  to  determine  the  influence  of  various  factors  on  caries 
incidence  before  the  end  of  the  usual  exi>erimental  period.  A  micro  method  for 
the  determination  of  lactobacilli  and  other  organisms  in  hamster  .saliva  was  de¬ 
veloped,  as  well  as  a  simplified  method  for  scoring  caries,  in  w^ich  a  grid  is  used 
in  the  eyepiece  of  the  microscope  to  measure  the  area  of  the  carious  lesions.  No 
correlation  was  found  between  caries  experience  and  oral  lactobacillus  counts  of 
forty  adult  hamsters  maintained  on  three  different  diets  (nonsugar,  high-sugar, 
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and  nonsugar  plus  water  containing  20  ppm  of  NaF)  for  100  days.  A  limited 
number  of  offspring  of  these  females  experienced  the  influence  of  the  diets  just 
mentioned  until  21  days  of  age  and  were  then  fed  a  high-sugar  diet  for  100  days. 
Significant  correlation  (P  =  0.007)  was  obtained  between  the  occlusal  scores 
and  lactobacillus  counts  taken  one  month  prior  to  sacrifice,  but  not  between  the 
occlusal  scores  and  La  counts  taken  at  the  time  of  sacrifice.  It  would  be  tempt¬ 
ing  to  postulate  an  early  caries  association  with  La  in  the  hamster.  However, 
contamination  by  fecal  La  as  a  result  of  coprophagy  leaves  the  significance  of 
the  findings  open  to  question.  This  is  substantiated  by  the  fact  that  a  significant 
correlation  (P  =  0.0001)  was  found  between  the  lactobacillus  and  coliform 
counts  in  the  saliva  in  the  adult  hamsters. 

165.  A  Preliminary  Survey  of  Periodontal  Disease  Among  Basic  Air¬ 
men.  Marvin  Jacobson,  School  of  Aviation  Medicine,  Randolph  Air  Force 
Base,  Randolph  Field,  Texas.  A  PMA  survey  was  made  on  670  incoming  basic 
airmen  at  Lackland  Air  Force  Base  during  medical  processing.  The  average 
age  of  the  men  was  19.1  years.  Approximately  85  per  cent  of  the  airmen  were 
found  to  have  gingivitis  to  some  degree.  The  PJMA  survey  was  calculated  on 
a  percentage  basis,  taking  into  consideration  the  number  of  teeth  found  in  the 
mouth :  32  teeth,  30  papillary  units,  32  marginal  units,  and  32  attached  gingival 
units  constituted  a  complete  dentition  (lOiO  per  cent).  Among  those  having 
gingivitis,  35  per  cent  of  the  papillary  gingivae,  14  per  cent  of  the  marginal 
gingivae,  1  per  cent  of  the  attached  gingivae,  and  16  per  cent  of  the  combined 
PMA  gingivae  in  any  one  mouth  were  affected.  Papillary  gingivitis  was  found 
most  frequently  in  this  survey.  The  area  involved  most  often  with  papillary 
gingivitis  was  the  upper  right  molar  region.  The  lower  incisor-cuspid  region 
was  next  in  order  of  severity.  ^larginal  gingivitis  was  found  mo.st  frequently 
in  the  upper  and  lower  anterior  regions.  Attached  gingivitis  was  seldom  found 
in  this  survey.  Because  of  the  great  number  of  men  afflicted  with  some  degree 
of  periodontal  disease,  it  is  advocated  that  these  airmen  receive  immediate  and 
thorough  prophylaxis,  education  and  instruction  in  the  proper  method  of  oral 
hygiene,  and  necessary  periodontal  treatments  to  prevent  any  further  break¬ 
down  of  the  dental  supporting  structures.  All  of  these  measures  will  aid  in 
eliminating  acute  conditions  in  the  infected  oral  tissues  of  the  airman,  which 
otherwise  w’ould  hamper  the  efficiency  of  his  performance  during  the  weeks  of 
basic  training  and  thus  adversely  affect  his  entire  service  career. 

166.  A  Study  of  Gingival  Exfoliative  Cytology  and  Its  Possible  Use 
in  the  Diagnosis  of  Periodontal  Dlsease.  Marvin  Jacobson,  School  of  Avia¬ 
tion  Medicine,  Randolph  Air  Force  Base,  Randolph  Field,  Texas.  Thirty-five 
gingival  smears  and  biopsies  were  obtained  and  cla.ssified :  Normal,  papillary 
inflammation,  papillary-marginal  inflammation,  papillary-marginal-attached 
inflammation,  acute  necrotizing,  chronic  necrotizing,  and  hyperplastic.  Sep¬ 
arate  smears  of  the  attached,  marginal,  and  pocket  gingivae  were  made,  then 
fixed  and  stained  according  to  the  Papanicolaou  technic.  Biopsies  were  taken 
of  this  gingival  tis.sue  and  fixed  in  Carnoy's  fluid  or  frozen  with  liquid  nitrogen 
and  subsequently  dehydrated.  Sections  were  stained  with  Papanicolaou,  hema¬ 
toxylin  and  eosin,  and  periodic  acid  Schiff'-Macmanus  stains.  Exfoliated  cells 
studied  were  put  into  the  following  classes:  (1)  Totally  keratinized  (no  nuelei, 
and  stained  either  green-blue,  yellow-brown,  or  red-orange) ;  (2)  outer  super¬ 
ficial  (pyknotic  nuclei,  and  stained  either  green-blue,  yellow-brown,  or  red- 
orange)  ;  (3)  inner  superficial  (larger  nuclei  having  membrane  with  visable 
structures  and  a  large  amount  of  cytoplasm  staining  green-blue,  yellow’-brown, 
or  red-orange);  (4)  intermediate  (large  nuclei,  smaller  amount  of  eytoplasm, 
and  stained  green-blue) ;  (5)  outer  basal  (small  amount  of  cytoplasm  with  large 
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round  or  oval  nucleus  staining:  green-blue) ;  (6)  basal  (small  cells  with  large, 
round  nucleus  and  small  amount  of  cytoplasm  staining  green-blue) ;  (7)  inflam¬ 
matory  elements  (tissue  and  blood  varieties).  Smears  of  attached,  marginal, 
and  pocket  gingivae  showed  completely  different  pictures,  more  obvious  in  dis¬ 
eased  states.  The  normal  smear  contained  mostly  Class  1  cells  in  attached 
gingiva.  Class  2  and  3  cells  in  marginal  gingiva,  and  Class  2  and  3,  and  a  few 
Class  4  cells  in  i>ocket  gingiva,  along  with  various  bacterial  forms,  degenerat¬ 
ing  histiocytes,  and  epithelial  cells.  Inflamed  and  necrotic  smears  contained 
Class  2  and  3  cells  in  attached  gingiva.  Class  2,  3  and  4  cells  in  marginal  smear, 
along  with  varied  numl)ers  of  bacteria.  Pocket  gingiva  had  Classes  3,  4,  5, 
and  even  6,  along  with  various  hi.stiocytes  and  many  more  bacterial  forms  of  all 
varieties.  These  smears  were  all  correlated  with  bioi)sy  section,  and  the  origin 
of  the  cells  seen  in  the  smear  became  (piite  obvious,  as  well  as  the  particular 
staining  characteristics  of  the  cells  in  the  smear. 

167.  A  Prpximixary  Histologic  and  Cytologic  Survey  of  Normal  and 
Pathologic  Human  Gingival  Tissue  by  the  Cse  of  Various  Fix.\tives  and 
Stains.  Marvin  Jacobson,  School  of  Aviation  Medicine,  Randolph  Air  Force 
Base,  Randolph  Field,  Texas.  Thirty-two  gingival  biopsies  were  studied  by 
the  use  of  five  different  fixatives  and  five  different  stains.  In  alt,  160  sections 
were  analyzed.  Fixatives  u.sed  were  10  per  cent  neutral  formalin,  20  per  cent 
neutral  formalin,  Bouins  fluid — Allen's  PFA-3  modification,  Zenker's  acetic 
fluid,  and  absolute  alcohol.  The  stains  used  were  hematoxylin  and  eosin.  Van 
Gieson,  Heidenhain’s  iron  hematoxylin,  periodic  acid  Schiff-Macmanus,  and  the 
Brown-Brenn  bacterial  stain.  The  gingival  biopsies  were  classified  into  the 
following  groups:  apparently  normal,  mildly  inflamed,  hyperplastic,  acute 
necrotizing  ulcerative,  chronic  necrotizing  ulcerative,  and  clinically  uninvolved 
within  a  disea.sed  mouth.  Most  interesting  findings  were  seen  in  clinically  unin¬ 
volved  biopsies.  Definite  cytologic  and  histologic  changes  occurred  within  the 
gingiva  of  this  group,  even  though  no  apparent  clinical  signs  were  as  yet  evi¬ 
dent.  Inflammatory  changes  of  the  gingiva  from  an  acute  to  a  more  chronic 
necrotizing  ulcerative  state  were  also  observed.  Generally  Zenker’s  acetic  fix¬ 
ation  was  found  best  for  studying  eiiithelium  and  also  for  staining  tissues  by 
the  Brown-Brenn  procedure.  Bonin’s  fixation  was  best  for  nuclear  detail  of 
epithelial  cells  and  inflammatory  elements.  Absolute  alcohol  was  best  when 
studying  connective  tissue  as  well  as  glycogen  content  and  basement  membrane. 
Definite  combinations  of  fixative  and  stain  should  be  considered  when  a  particu¬ 
lar  cytologic  structure  is  being  investigated  in  both  normal  and  di.seased  states. 

168.  Determination  of  Oral  pH  in  the  Syrian  Hamster.  Erling  Johan¬ 
sen,  Fniversity  of  Rochester,  School  of  Medicine  and  Dentistry,  Rochester,  N.  Y., 
and  .Morrison  Rogosa,  National  Institute  of  Dental  Research,  Bethesda,  Md. 
The  purpose  of  the  study  was  to  determine  (a)  the  pH  of  the  secretions  of  the 
major  salivary  glands  and  (b)  the  pH  of  certain  areas  of  the  molar  teeth  and 
surrounding  soft  tissues.  A  microantimony  electrode  made  according  to  the 
specifications  of  Thompson  and  Brudevold  was  employed.  The  animals  were 
immobilized  .so  that  the  specific  area  under  study  was  observed  by  means  of  a 
wide-field  microscope  at  a  magnification  of  12x.  The  following  values  from  120 
different  animals  on  stock  diet  (Purina  Rabbit  Pellets)  and  caries-producing 
diet  ((JPD),  in  which  no  significant  differences  were  found  between  the  two 
groups,  represent  averages  and  ranges  of  twenty  to  fifty  readings  in  each  specific 
area:  parotid  duct  opening  0.0  (8.3  to  9.9);  sublingual  duet  opening  8.6  (8.1 
to  9.4) ;  palate  8.5  (7.9  to  9.0) ;  posterior  to  third  molar  8.1  (6.9  to  9.0) ;  occlusal 
surfaces  of  sound  teeth  in  animals  free  of  caries  8.5  (7.9  to  !).2).  The  following 
readings  arc  from  animals  on  the  CPI)  only:  pericnlontal  pockets  8.5  (7.5  to 
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0.1 )  ;  carious  lesions  witli  saliva  in  situ  7.5  (5.3  to  0.0)  :  souiul  surlaces  on  carious 
teeth  with  excess  saliva  removed  S.O  (6.H  to  S.7);  and  carious  lesions  on  same 
teeth  with  excess  saliva  removed  6.5  (5.1  to  7.8).  (.’heck  readinffs  of  the  sub¬ 
lingual  and  parotid  duct  areas  with  a  "lass  electrotie  "ave  readiiifis  slightly  lower 
than  the  antimony  electrode.  Sublingual  and  jtalate  readings  were  within  0.2, 
whereas  the  parotid  results  were  within  0.5  pll  unit.  Readings  on  standard 
buffers  were  in  good  agreement  with  both  electrodes.  Appropriate  indicators 
introduced  into  the  oral  cavity  gave  color  changes  in  the  areas  stmlic'd,  confirm¬ 
ing  the  general  range  of  pH  values. 

169.  Effect  of  Stkoxth  m  (’hloride  on  Exfkriment.vl  1)ent.\l  C.vries  in 
THE  Syri.vn  Hamster.  Erling  Johansen  and  John  IV.  Hein,  School  of  Medicine 
and  Dentistry,  University  of  Rochester,  Rochester,  N.  Y.  An  experiment  has 
been  conducted  to  determine  the  effect  of  strontium  on  experimental  dental 
caries  in  the  Syrian  hamster.  Forty-two  male  and  forty-two  female  hamsters 
35  days  old  were  placed  by  litter-mate  distribution  into  two  groups  and  main¬ 
tained  on  a  caries-protiucing  regimen  for  175  days.  Hroup  1  received  Sr  as 
.strontium  chloride  in  amounts  of  50  ppm  in  the  drinking  water.  (Jroup  II  re¬ 
ceived  distilled  water.  At  the  end  of  the  experimental  jicriod,  the  animals  were 
examined  for  dental  caries  in  vivo  and  scored  according  to  a  modification  of 
Keyes’  system.  The  resulting  scores  with  standard  deviation  were:  (Jroup  I. 
twenty-one  males,  Sr  50  ppm,  46  ±  44;  (Jroup  I,  twenty-one  females,  Sr  50  ppm, 
37  ±  51.  (Jroup  II,  twenty-one  males,  no  Sr,  49  ±  39;  (Jroup  II,  twenty-one  fe¬ 
males,  no  Sr,  33  ±  58.  From  these  data  it  is  concluded  that  Sr  in  amounts  of  50 
ppm  administered  in  the  drinking  water  is  ineffective  in  reducing  experimental 
dental  caries  in  the  Syrian  hamster. 

170.  Effect  of  Detergents  Added  to  Fi.uoride  Soia  tions  Used  for  Topi¬ 
cal  Applications.  Maury  Massler,  I^niversity  of  Illinois,  ('hicayo.  Freshly 
extracted  teeth  were  used  to  test  the  effect  of  detergents  added  to  fiuoride  solu¬ 
tions  when  these  were  used  for  topical  apiilications  on  intact  whole  enamel  ac¬ 
cording  to  the  experiment  design  just  outlined.  It  was  found  that  the  addi¬ 
tion  of  a  variety  of  cationic  and  anionic  detergents  including  sodium  lauryl  sul¬ 
fate  and  Zephiran  to  any  one  of  the  fluoride  .solutions  tested  decrea.sed  the  time 
rcijuired  to  etch  the  enamel.  These  detergents  thus  interfered  with  and  de¬ 
creased  the  ability  of  the  fluoride  solution  to  protect  the  enamel  against  acid 
action.  For  example,  immersion  of  intact  enamel  in  sodium  silicofluoride  (sat¬ 
urated)  for  one  hour  protected  the  enamel  against  etching  by  lactic  acid  pH 
3.9  for  240  minutes.  Addition  of  sodium  lauryl  sulfate  to  the  silicofiuoride 
solution  decreased  the  time  reipiired  to  etch  the  enamel  to  72  minutes.  It  is 
therefore  concluded  that  detergents  of  this  type  inhibit  or  interfere  with  the 
action  of  fluoride  salts  when  applied  to  the  enamel  in  vitro. 

171.  Effect  of  Various  Fluoride  Salts  in  Inhibiting  Acid  Action  on 
Int.act  Enamel.  Maury  Massler,  University  of  Illinois,  Chicago,  III.  Freshly 
extracted  teeth  were  used  to  test  the  relative  efficiency  of  various  fluoride  sidts 
in  inhibiting  the  etching  action  of  acid  on  intact  enamel  surfaces.  One-half  of 
the  cleaned  enamel  surface  was  immersed  in  the  fluoride  solution  for  various 
periods  of  time,  while  the  other  half  served  as  the  nonfluoridized  control.  The 
whole  tooth  was  then  placed  in  lactic  acid  buffered  to  pH  3.9,  aud  the  time  re¬ 
quired  to  etch  the  enamel  was  recorded.  The  nonfluoridized  enamel  of  adult 
permanent  teeth  etched  in  an  average  of  15  (±3)  minutes.  Intact  adult  enamel 
placed  in  sodium  fluoride  2  per  cent  solution  for  24  hours  resisted  etehing  of  the 
surface  for  90  (±10)  minutes.  Forty  fluoride  salts  were  testeil  in  this  manner. 
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A  number  of  fluoride  compounds  were  found  to  be  more  effective  than  sodium 
fluoride.  Sodium  silicofluoride  was  the  most  effective  of  the  salts  tested  in  pro¬ 
tecting  the  adult  enamel  against  lactic  acid  action  (etching  time  was  60  |±10] 
minutes  after  5  minutes’  immersion,  240  1±10]  after  1  hour’s  immersion,  and 
3,000  minutes  after  24  hours’  immersion),  (’linical  studies  are  now  in  progress 
to  test  the  in  vivo  effectiveness  of  topically  applied  sodium  silicofluoride  solu¬ 
tion  in  protecting  the  enamel  against  dental  caries. 

172.  Rel.4Tion  of  Gixgi\  al  Infl.4mmation  to  Alveolar  Crest  Resorption. 
Maury  Mossier,  H.  H.  Muhlemann,  and  Isaac  Schour,  University  of  Illinois,  Col¬ 
lege  of  Dentistry,  Chicago,  III.  The  degree  of  inflammation  of  each  gingival 
papilla  and  the  radiographic  appearance  of  the  corresponding  alveolar  crest 
were  analyzed  and  compared  in  350  young  adult  males.  The  gingival  papilla 
was  rated  as  showing  no  inflammation,  mild,  moderate,  or  severe  inflammation. 
The  corresponding  alveolar  crest  was  rated  from  roentgenograms  as  showing  no 
resorption,  slight  resorption  (crest  blunted,  with  no  lamina  dura,  within  the 
cervical  quarter  of  the  root),  moderate  resorption  (crest  within  second  quarter 
of  root),  severe  re.sorption  (crest  below  midroot  level,  within  third  quarter  of 
root)  or  very  severe  resorption  (crest  at  apical  quarter  of  root).  No  relation¬ 
ship  could  be  established  between  the  degree  of  inflammation  of  the  gingival 
papilla  and  the  level  or  the  radiographic  appearance  of  the  underlying  alveolar 
crest.  When  a  group  of  100  patients  with  no  gingivitis  was  compared  with  a 
group  of  100  patients  with  moderate  to  severe  gingivitis,  it  was  found  that  there 
was  a  slightly  greater  number  of  alveolar  crests  showing  resorptions  in  the 
group  with  gingivitis.  However,  no  prediction  as  to  the  condition  of  the  alveolar 
crest  could  be  made  from  the  clinical  examination  of  the  gingivae,  nor  could  the 
condition  of  the  gingivae  be  predicted  from  the  roentgenographic  examination 
of  the  alveolar  crest. 

173.  A  Study  op  Various  Methods  of  Collecting  Hamster  Saliva  for 
Bacterial  Counts.  Herman  Medak  and  George  IT.  Burnett,  Department  of 
Dental  Research,  Army  Medical  Service  Graduate  School,  Washington,  D.  C. 
A  comparison  has  been  made  of  various  methods  of  collecting  hamster  saliva  on 
laetobacilli  counts.  The  methods  of  collection  were  (1)  by  swabbing  the  oral 
cavity  for  one  minute,  then  .shaking  the  swab  mechanically  for  thirty  minutes 
in  broth;  (2)  by  swabbing  the  oral  cavity  for  one  minute,  then  thoroughly 
squeezing  the  swab  against  the  wall  of  the  tube  of  broth;  (3)  by  obtaining  saliva 
from  the  oral  cavity  with  a  medicine  dropper  whose  opening  was  1  mm.  in  diam¬ 
eter  until  no  more  could  be  collected;  and  (4)  by  collecting  pilocarpine-stimu¬ 
lated  saliva  by  Method  3.  Weighed  saliva  samples  cultured  on  Rogosa’s  medium 
were  collected  by  each  of  the  four  methods  from  four  separate  groups  of  five 
adult  caries-free  hamsters  on  five  comsecutive  days.  In  turn,  each  experiment 
was  repeated  three  times  with  additional  groups  of  animals.  The  greatest  amount 
of  saliva  was  collected  by  Method  1  and  in  decreasing  amounts  by  Methods  3, 
4,  and  2.  The  locatobacilli  counts  varied  as  much  as  100  per  cent  in  each  animal 
from  day  to  day,  but  with  less  variation  between  each  method  of  collection. 
When  the  numbers  of  laetobacilli  were  calculated  quantitatively  on  the  basis  of 
the  amount  of  saliva  collected,  more  were  obtained  by  Method  1,  and  fewer  with 
Methods  3,  4,  and  2.  When  the  laetobacilli  were  calculated  qualitatively  on  the 
basis  of  the  total  unweighed  sample,  more  laetobacilli  were  obtained  by  Method  1 
and  fewer  with  Methods  4,  3,  and  2,  but  wdth  much  variation  between  each 
method  of  collection.  It  is  suggested  from  these  data  that  saliva  samples  must  be 
obtained  by  reproducible  and  quantitative  methods  if  valid  laetobacilli  counts 
are  to  be  obtained. 
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174.  Studies  on  the  Location  of  the  Lingula,  Mandibular  Foramen, 
AND  Mental  Foramen.  James  A.  Miller,  Jr.,  Emory  University  School  of  Den¬ 
tistry,  Atlanta,  Ga.  Mandibles  ot*  seventy-five  Hindu  skulls  (estimated  ages  20 
to  45  years)  with  full  or  nearly  full  dentition  were  studied.  The  average  posi¬ 
tion  of  the  lingula  is  34  per  cent  of  the  distance  from  mandibular  notch  to  notch 
in  front  of  gonium  (range:  24  per  cent  to  47  per  cent).  Its  anteroposterior  lo¬ 
cation  is  behind  middle  of  ramus  (range:  43  per  cent  to  76  per  cent  of  distance 
from  anterior  border).  The  mandibular  foramen  is  on  the  average  almost  ex¬ 
actly  midway  between  mandibular  and  gonial  notches  (range:  31  per  cent  to 
58  per  cent  of  the  distance).  It  is  posterior  to  the  middle  of  the  ramus  (range: 
45  per  cent  to  71  per  cent  of  distance  from  anterior  border).  Variability  in 
ramus  width  (range:  24  mm.  to  39  mm.)  and  in  distance  from  anterior  border 
to  mandibular  foramen  (range:  12  mm.  to  25  mm.)  dictates  that  no  absolute 
figure  for  depth  of  insertion  will  be  satisfactory.  The  mental  foramina  were 
located:  below  apex  of  fii*st  premolar,  3  ])er  cent;  between  first  and  second  pre¬ 
molars,  38  per  cent ;  below  apex  of  second  premolar,  40  per  cent ;  between  second 
premolar  and  first  molar  20  per  cent.  The  relationships  of  these  findings  to 
mandibular  block  and  mental  block  anesthesia  will  be  discus.sed. 

175.  Effects  of  L^Rea  on  the  Hamster.  David  F.  Mitchell  and  Edith  Zak 
Ilelman,  University  of  Minnesota,  Minneapolis,  Minn.  In  a  previous  paper  it 
was  reported  that  0.6  per  cent  urea  in  a  caries-producing  diet  had  no  effect  on 
dental  caries  or  jieriodontal  disease  in  the  hamster.  In  this  study  the  effects 
of  higher  concentrations  of  urea  were  studied  in  regard  to  weight,  kidney  size 
and  microscopic  structure,  water  intake,  jicriodontal  involvement,  and  caries 
incidence.  A  pilot  study  to  determine  the  toxicity  of  urea  was  done.  Caries- 
producing  diets  containing  up  to  20  per  cent  urea  did  not  affect  the  w'eights 
of  young  or  adult  hamsters  maintained  on  such  diets  for  100  days,  as  compared 
to  controls.  Diets  containing  50  to  75  per  cent  urea  ])roved  fatal  to  young 
hamsters  within  a  w'eek.  Water  consumption  paralleled  the  percentage  of 
urea  ingested,  and  such  a  parallel  also  was  evident  in  the  ratio  of  kidney  size 
to  body  weight.  The  extent  of  kidney  hypertrophy,  however,  even  in  the  20 
per  cent  urea  animals,  was  slight,  and  no  microscopic  changes  in  the  kidneys 
were  noted  in  any  of  the  animals  ingesting  uj)  to  75  ])er  cent  urea.  One  hun¬ 
dred  twenty  30-  to  50-day-old  hamstei-s  were  then  separated  according  to  sex 
and  divided  into  three  groups:  (A)  control  (caries-producing  diet);  (B) 
caries-producing  diet  containing  three  per  cent  urea;  and  (C)  caries-produc¬ 
ing  diet  containing  9  per  cent  urea.  No  difference  in  either  periodontal 
involvement  or  caries  scores  was  evident  between  the  three  groujis;  however, 
since  the  caries  scores  of  the  control  and  experimental  animals  were  of  a  low' 
order,  further  studies  are  under  way  to  determine  the  efficacy  of  urea  as  a 
caries-reducing  agent. 

176.  Fracture  Lines  in  the  Mandible.  A  Co.mfarison  of  Koentgeno- 
LOGic  AND  Gross  An.\tomic  Findings.  Eli  Olech,  Colleye  of  Dentistry,  University 
of  Illinois,  Chicago,  III.  The  purpose  of  this  study  was  to  correlate  fracture 
lines  as  they  appear  in  roentgenograms  of  fractures  of  the  mandible  and  as 
they  exist  in  gross  anatomic  specimens.  Six  w'et  specimens  of  human  mandi¬ 
bles  w'ere  used.  A  single  fracture  was  jiroduced  by  means  of  a  disk.  In  tw’o 
specimens  the  iilane  of  the  fracture  was  transverse  through  the  body  of  the 
mandible  at  a  right  angle  to  the  outer  surface  of  the  body  of  the  mandible,  in 
two  the  fracture  jilane  was  obliipie.  and  in  two  the  fracture  was  through  the 
angle  of  the  mandible,  one  of  the  fracture  planes  being  at  a  right  angle  and 
one  at  an  oblique  angle  to  the  outer  surface  of  the  mandibular  body.  The 
conclusions  reached  w'ere :  (1)  In  roentgenograms  of  a  single  fracture  of  the 
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mandible  with  no  displacement  of  the  frafrments.  unless  the  x-rays  are  parallel 
to  the  plane  of  the  fracture,  two  fracture  lines  which  usually  meet  at  their 
superior  and  inferior  borders  may  be  seen.  (2)  In  an  oblique  fracture  of  the 
mandible,  two  fracture  lines  are  always  visible  in  the  roentjjenogram  unless 
the  plane  of  the  x-rays  is  parallel  to  the  plane  of  the  fracture.  (3)  In  deter¬ 
mining  the  number  of  fractures  present  in  a  fractured  mandible,  a  minimum  of 
three  extraoral  roentgenograms  should  be  taken  from  (1)  a  routine  position, 
(2)  an  anterior  position,  and  (3)  a  jiosterior  i>osition.  In  addition,  an  antero- 
po.sterior  film  (for  condylar  fractures)  and  intraoral  views,  both  routine  and 
occlusal,  may  be  heli)ful.  Extreme  caution  must  be  used  in  attempting  to 
diajrnose  the  number  of  fractures  present  in  a  fractured  mandible  from  the 
number  of  fracture  lines  ap])earing  in  the  roentgenogram. 

177.  The  Amino  Acid  Content  of  Dentin  Protein.  K.  A.  Piez,  Naiional 
Institute  of  Dental  liesearch,  Bethesda,  Md.  As  a  preliminary  to  studies  on 
]>os.sible  variations  in  dentin  and  enamel  proteins  under  different  conditions  of 
formation  and  maintenance,  a  complete  amino  acid  analysis  of  dentin  protein 
was  carried  out.  Crowns  from  sound  human  teeth  were  ground  and  the  den¬ 
tin  was  separated  by  flotation.  The  protein  was  obtained  in  good  yield  by 
decalcification  with  a  neutral  solution  of  ethylenediaminetetraacetic  acid.  Af¬ 
ter  acid  hydrolysis,  the  amino  acids  were  .separated  by  ion  exchange  chromatog¬ 
raphy  and  individually  (piantitated  by  the  ninhydrin  method.  About  half 
of  the  ])rotein  consisted  of  glycine,  proline,  and  hydro xyproline.  llydroxyly- 
sine  was  present.  The  results  are  in  good  agreement  with  other  analyses  of 
dentin  jirotein  and  of  collagen  from  other  sources. 

178.  Ev.\lu.4tion  of  Antifung.4l  Agents  I'sed  in  Endodontics.  O.  Pita, 
Louis  I.  Grossman,  and  C.  MeShane,  University  of  Pennsylvania  Dental  School, 
Philadelphia,  Pa.  Six  antifungal  agents,  three  antibiotics,  and  three  anti¬ 
histamines  were  evaluated  for  relative  effectiveness  by  the  serial  dilution  method. 
Of  these  fradicin  was  found  most  effective  against  C.  albicans. 

179.  I.  A  CoMF.\RISON  OF  THE  VoLUME  OF  THE  LefT  .VND  RiGHT  MaxILLARY 
SiNUSF^i  IN  THE  I)oG.  Marvin  Rosen  and  Bernard  G.  Sarnat,  University  of 
Illinois,  Colleye  of  Dentistry,  Ghicayo,  III.  The  purpose  of  this  investigation  was 
to  compare  the  volumes  of  the  left  and  right  maxillary  sinuses  in  the  dog.  Ten 
normal  adult  dogs  with  complete  dentitions  were  sacrificed  and  their  heads 
were  immediately  s(*vered,  fixed,  and  sectioned  in  the  midsagittal  plane.  A  low- 
fusing-i)oint  metal  was  poured  into  the  maxillary  sinus  of  each  half  via  its 
ostium.  The  casts  were  then  delivered  by  removal  of  the  medial  wall  of  the 
sinus  and  the  exce.ss  trimmed  at  the  level  of  the  ostium.  From  the  casts  the 
volumes  of  the  sinuses  were  determined.  It  was  found  that  in  five  of  the  dogs 
the  volumes  of  the  left  and  right  maxillary  sinuses  differed  less  than  3  per 
cent.  In  the  other  five  the  differences  ranged  from  7  to  16  per  cent.  In  three 
of  these  the  left  sinus  was  larger  (8.4,  13,  and  16  per  cent)  than  the  right.  In 
the  other  two  the  right  maxillary  sinas  was  the  larger  (7,  and  9.7  per  cent). 

180.  II.  Ch.vnge  of  VoLiT.ME  After  Extraction  of  Teeth  Ad.iacent  to 
THE  Maxili.ary  Sincs  IN  THE  I)oG.  Marvin  Rosen  and  Bernard  G.  Sarnat, 
University  of  Illinois,  ('olleye  of  Dentistry,  Ghicayo,  III.  The  purpose  of  this 
investigation  was  to  compare  the  volumes  of  the  left  and  right  maxillary  sinuses 
in  the  dog  after  extraction  of  the  teeth  ad.jacent  to  the  left  maxillary  sinus.  In 
a  previous  report  it  was  demonstrated  that  the  volumes  of  the  left  and  right 
maxillary  sinuses  in  the  normal  dog  were  essentially  the  same.  In  ten  normal 
adult  dogs  with  comi^lete  dentitions,  the  teeth  (upp<*r  left  third  and  fourth  pre- 
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molars  and  fii’st  and  s(‘cond  molars)  immediately  ad,jac<‘nt  to  the  maxillary  sinus 
were  extracted.  The  dogs  were  sacrificed  6  to  12  months  later  and  their  heads 
immediately  severed,  fixed,  and  sectioned  in  the  mid-sagittal  plane.  A  low- 
fiising-point  metal  was  poured  into  the  maxillary  sinus  of  each  half  via  its 
ostium.  The  casts  were  then  delivered  by  removal  of  the  medial  wall  of  the 
sinus  and  the  excess  was  trimmed  at  the  level  of  the  ostium.  From  the  casts  the 
volumes  of  the  sinuses  were  determine<l.  It  was  tmuid  that  in  two  of  the  ex¬ 
perimental  animals  the  volumes  of  the  left  and  right  maxillary  sinuses  differed 
i)y  less  than  2  per  cent.  In  the  other  eight  dogs  the  differences  ranged  from  4.5 
to  27  per  cent.  In  seven  of  these  eight  animals  the  maxillary  sinus  was  signifi¬ 
cantly  larger  on  the  side  from  which  the  teeth  were  extracted  (6.7,  7.1,  9,  10.5, 
19,  20,  and  27  per  cent).  In  only  one  animal  was  the  maxillary  sinus  larger  on 
the  unoperated  side  (4.5  per  cent). 

181.  The  Afi'Lic.vtiox  of  Varhuse*  ix  Dextistry.  Lester  Hugh  Roth, 
School  of  Dentistry,  I’niversity  of  Pittsburgh,  Pittsburgh,  Pa.  Patients  who 
had  demonstrated  a  reduction  of  suppuration  following  antibiotic  treatment  of 
acute  dental  alveolar  conditions  showed  further  improvement  with  the  use  of 
Varidase.  Treatment  of  aphthous  stomatitis  cankei*s  with  Varidase  resulted 
in  improvement,  but  not  conclusive  evidence  of  shortening  the  duration  of  le¬ 
sions.  Oral  fi.stulas  re.sulting  from  acute  alveolar  abscesses  responded  to  Vari¬ 
dase  treatment.  Treatment  of  idiopathic  lesions  of  the  oral  mucosa  resulted  in 
varying  degrees  of  improvement.  Pyrogenic  reactions  occurred  in  the  early  in¬ 
vestigations,  but  methods  of  allaying  and  reducing  these  reactions  have  been 
determined. 

182.  A  Fourteex-Vear  Keport  of  Facial  Orowth  ix  a  Case  of  Complete 
Axodoxtia  With  Ectodermal  Dysplasia.  Bernard  G.  Sarnat,  Allan  G.  Brodie, 
and  IV.  Howard  Kubacki,  University  of  Illinois,  College  of  Dentistry,  Chicago, 
HI.  The  importance  of  the  deciduous  and  i>ermanent  teetli  in  the  development 
of  the  face  and  jaws  has  been  a  controversial  problem.  A  patient  with  complete 
anodontia  and  ectodermal  dysplasia  has  been  studied  from  2  to  16  .veal’s  of  age. 
Five  .sets  of  full  upper  and  lower  dentures  were  designed,  constructed,  and 
delivered.  Each  successive  denture  was  larger  and  contained  more  and  larger 
teeth  to  accommodate  the  increase  in  the  size  of  the  jaws.  Appraisal  of  serial 
cephalometric  roentgenograms  taken  at  6-  to  r2-month  intervals  during  child¬ 
hood  and  adolescence  revealed  the  patient’s  over-all  measurements  eipial  to  at 
least  small  normal.  A  slightly  less  than  normal  nasion-anterior  nasal  spine 
dimension  coupled  with  a  markedly  greater-than-normal  vertical  measurement 
within  the  nasal  cavity  proper  gave  the  impression  of  a  buckling  of  the  palate. 
The  nasal  cavit.v  and  acce.s.sorv  sinu.‘<es  appeared  to  be  overexpanded,  and  the 
bones  appeared  to  be  fragile.  Whether  this  is  s.vmptomatic  of  this  t.vpe  of 
dysplasia  or  is  traceable  to  a  general  weakening  of  the  facial  skeleton  induced  by 
a  lack  of  natural  teeth  is  a  (piestion  that  mu.st  await  further  investigation. 

183.  Kestor.vtive  Needs  of  Primary  Teeth  of  Nursery  Childrex  1  to  6 
Years  of  Age.  Bhim  Sen  Savara  and  Theodore  Suher,  I'niver.'dty  of  Oregon 
Dental  School,  Portland,  Ore.  Dental  examinations  (def  teeth)  were  made 
of  650  children  in  different  nui’series  in  Portland,  Dre.  The  examination  re¬ 
vealed  that  61  jier  cent  of  3-y('ar-old  children  had  one  or  more  decayed  teeth. 
Whereas  4  per  cent  had  a  few  restored  teeth,  not  a  single  child  had  received 
complete  dental  attention.  Total  needs  per  100  3-year-old  children  were  272 
decayed  teeth,  of  which  nine  were  restored.  At  4  years  of  age,  71.1  per  cent  of 
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the  children  required  dental  attention,  and  of  these  only  4.2  per  cent  had  com¬ 
pletely  restored  mouths.  At  6  years,  83.3  per  cent  of  the  children  required 
fillings,  of  whom  only  15.2  per  cent  had  completely  restored  mouths,  repre¬ 
senting  159  restorations  i>er  100  children.  From  3  to  6  years  of  age,  the  inci¬ 
dence  of  dental  caries  increased  from  273  to  513  def  teeth  per  100  children, 
while  the  number  of  restorations  increased  from  9  to  159  filled  teeth  per  100 
children.  The  ratio  of  filled  teeth  to  def  teeth  reduced  from  1 :33  at  3  years  to 
1 :3  at  6  years,  but  the  total  number  of  unfilled  teeth  was  264  at  3  years  and  ap¬ 
proximately  360  at  4,  5,  and  6  .veal’s.  The  anal.vsis  of  the  data  also  included  the 
jiercentage  of  children  with  dental  caries  and  no  restorations,  as  well  as  jier- 
centage  of  children  with  dental  caries  and  partiall.v  restored  mouths. 

184.  The  Periodontium  and  Salivary  Glands  in  the  Alarm  Reaction 
OF  Selye.  Gerald  Shklar  and  Irving  GHckman,  Tufts  ('allege  Dental  School, 
Boston,  Mass.  The  alarm  reaction,  the  initial  phase  of  the  general  adaptation 
s.\*ndrome,  was  induced  in  a  group  of  albino  rats  using  subcutaneous  in.iections 
of  4  per  cent  formaldehyde  into  the  groin  as  the  stressor  agent.  After  48  hours, 
the  animals  were  sacrificed  and  the  .iaws,  femur,  adrenals,  th.vmus,  spleen,  cervi¬ 
cal  l.vmph  nodes,  and  salivarv  glands  were  prepared  for  micro.scopic  stud.v.  The 
findings  of  enlargement  of  the  adrenal  cortex,  involution  of  l.vmphatic  tissue, 
and  gastrointestinal  ulceration  were  interpreted  as  indices  of  the  existence  of 
the  alarm  reaction.  Salivarv  gland  changes  in  the  alarm  reaction  consisted  of 
reduction  of  interacinar  connective  tissue  and  degeneration  of  acinar  cells. 
There  were  no  notable  gross  or  microscopic  changes  in  the  periodontium. 

185.  The  Effect  of  Mangane.se  in  the  Diet  on  Dental  Caries  in  the 
Rat.  Robert  M.  Stephan  and  M.  Rachel  Harris,  National  Institute  of  Dental 
Research,  Bethesda,  Md.  Experiments  on  white  rats  were  made  to  determine 
the  effect  of  varving  the  manganese  concentration  of  the  diet  upon  the  develop¬ 
ment  of  carious  lesions.  Three  s.vnthetic  diets  were  used,  consisting  of  20  per 
cent  casein,  72  per  cent  dextrose,  3  per  cent  cottonseed  oil,  0.2  per  cent  cystine, 
0.2  per  cent  trvptophane,  required  vitamins,  and  4  per  cent  of  one  of  three  salt 
mixtures.  These  salt  mixtures  were  made  up  on  the  Osborne  and  Mendel  for¬ 
mula,  but  in  one  the  manganese  was  omitted,  in  another  it  was  kept  at  the  usual 
level,  and  in  a  third  it  was  increa.sed  so  that  the  final  diet  would  contain  0.1  per 
cent  manganese.  Seven  pregnant  rats  were  placed  on  each  of  the  diets,  and  the 
offspring  were  continued  on  the  same  diets  for  approximatel.v  100  da.vs.  Result : 
Of  thirt.v’-three  rats  on  the  diet  without  manganese,  twelve  developed  caries, 
with  forty-two  carious  teeth  in  all.  Of  thirt.v-nine  rats  on  the  usual  level  of 
manganese  (0.0(X)3  per  cent  of  diet)  eleven  developed  caries,  with  thirt.v-three 
carious  teeth  in  all.  Of  thirty-eight  rats  on  the  diet  with  0.1  per  cent  manganese, 
five  developed  caries,  with  nine  carious  teeth  in  all.  Thus,  the  addition  of  man¬ 
ganese  appeared  to  decrease  the  development  of  caries,  rather  than  to  increase 
it.  The  average  growth  rates  for  the  three  groups  were  0.85,  0.99,  and  1.31  Gm. 
{)er  da.v,  respectively.  Inci.'^or  pigmentation  scores  were  1.6,  2.4,  and  3.5,  re¬ 
spectively,  where  4.0  represents  maximum  pigmentation,  ('alculus  formation 
on  the  teeth  and  periodontal  destruction  were  comparable  on  the  three  diets. 

186.  The  Effect  of  Subminimal  Magnesiu.m  on  the  Syrian  IIa.mster. 
George  M.  Yamane  and  Leem  Singer,  School  of  Dentistry,  University  of  Minne¬ 
sota,  Minneapolis,  Minn.  Six  pairs  of  hamsters,  di.stributed  according  to  sex 
and  litter  mates,  were  kept  on  varying  levels  of  magnesium  and  distilled  water. 
A  synthetic  diet,  adequate  in  all  resfiects  except  for  mangnesium,  was  given 
each  group.  Group  I  received  12  ppm  of  magnesium;  Group  II,  15  ppm;  Group 
III,  20  ppm;  Group  IV,  25  pm;  Group  V,  35  ppm;  and  Group  VI  (control). 
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665  i)pm.  Because  of  the  small  number  of  control  ami  experimental  animals, 
the  results  obtained  are  not  conclusive.  Many  of  the  finding's  are  in  agreement 
with  the  investigations  of  Tufts  and  (Ireenberg.  All  experimental  animals 
showed  hyperirritability,  hyperexcitability,  vasodilatation,  convulsive  seizures, 
cessation  of  growth,  kidney  damage,  and  hepatitis,  and  eventually  they  died. 
Duration  of  deprivation,  rather  than  amount  of  deficiency,  determined  the  .sever¬ 
ity  of  the  diseased  condition.  Histologically  the  liver  show’ed  hyperemia,  lym¬ 
phocytic  infiltration  in  the  portal  triads,  and  atrophy  of  the  liver  cells.  The 
lung  showed  hyperemia  and  thickening  of  the  interspetal  wall.  The  kidney, 
which  showed  the  most  marked  changes,  developed  hyperemia  with  necrosis  of 
the  parenchyma,  particularly  in  the  medulla.  In  the  femur,  the  parallel  col¬ 
umns  of  the  bony  spicules,  normally  seen  in  the  metaphysis  of  the  bone,  were 
lost.  The  zone  of  preliminary  calcification  .just  below'  the  epiphyseal  line  was 
either  atrophic  or  absent.  Osteoblastic  activity  was  at  a  minimum.  The  man¬ 
dible  contained  an  abundance  of  marrow  spaces  and  the  alveolar  crests  were 
rc.sorbcd.  Alternate  bands  in  the  dentin  were  seen  associated  with  an  area  of 
odontoblastic  degeneration  at  the  middle  third  of  the  pulp  of  the  lower  incisors. 

187.  The  (^oxckntr.atiox  of  Citr.vte  ix  Whole  .\xd  P.vrotid  IIum.vx 
S.VLIVA.  I.  Zipkin,  E.  If.  Fath,  and  Robert  M.  Stephan,  National  Institute  of 
Dental  Research,  Bethesda,  .Md.  A  fasting  sample  of  paraffin-stimulated  saliva 
(A)  was  collected  before  breakfast  from  twelve  adult  subjects.  On  another 
day,  a  nonfasting  sample  of  paraffin-stimulated  saliva  (B)  was  collected  be¬ 
tween  9:00  A.M.  and  10:00  a.m.  Similarly,  on  still  another  day  between  9:00 
A..M.  and  10:00  a.m.,  paraffin  w'as  chewed,  but  with  modified  Lashley  cups  in 
place  over  both  ducts  of  Stenson,  so  that  both  the  parotid  (C)  and  the  extra¬ 
parotid  (D)  nonfasting  salivas  could  be  collected  simultaneously.  All  salivas 
were  collected  in  0.5  ml.  concentrated  sulfuric  acid,  since  previous  work  has 
shown  that  citrate  in  freshly  collected  whole  saliva  will  decrease  to  20  per  cent 
of  its  original  concentration  w’ithin  one  hour.  All  saliva  collections  were  re¬ 
peated  at  least  three  times  at  approximately  one-  to  two-week  intervals.  The 
mean  values  in  milligrams  per  cent  for  the  twelve  subjects  were  0.52,  1.05,  1.47, 
and  0.36  for  salivas  (A),  (B),  (C),  and  (D),  respectively.  In  every  case  the 
paraffin-stimulated  fasting  salivary  citrate  level  was  lower  than  the  nonfasting 
sample  collected  betw’een  9:00  a.m.  and  10:00  a.m.  The  parotid  .salivary  citrate 
was  the  highest  reached  in  every  ease.  The  low'est  citrate  concentration  was  in¬ 
variably  found  in  the  extraparotid  saliva  so  that  the  descending  order  of  sali¬ 
vary  citrate  concentration  was  (C),  (B),  (A),  and  (D), 

VI.  Abstracts  of  Papers  Read  ix  ^Iaterials  Group  Sessioxs 

188.  ^Maxufacture  of  Steel  Dextal  Burs.  K.  If.  Strader,  Ransom  cf- 
Randolph  Company.  The  various  steps  involved  in  the  manufacture  of  steel 
dental  burs  are  described.  The  steel  used,  its  dimensional  specifications,  effect 
of  chemical  analysis,  and  maehinability  characteristics  are  covered.  Numerous 
types  of  equipment  are  involved  in  machining  operations.  Automatic  screw 
machines  of  various  types  are  u.sed  for  the  blanking  operation.  Teeth  or  flutes 
are  formed  by  various  types  of  “head  cut”  milling  machines  for  the  different 
bill-  designs.  A  number  of  single-juirpose  machines  are  required.  Hardening 
is  usually  done  by  .salt  bath  treating.  Final  stages  of  production  include 
polishing,  insjiection,  and  packaging.  Some  general  remarks  on  design  are 
included. 


189.  A  Study  of  the  Relatioxship  Betweex  the  Desujx  and  Guttixu 
Kffutexcy  of  Dental  Burs.  E.  E.  Henry  and  F.  -1.  Peyton,  Vniversity  of 
Michigan,  Ann  Arbor,  Mich.  This  is  the  report  of  a  preliminary  .study  between 


710 


HAMILTON  B.  G.  ROBINSON 


J.  D.  Rfs. 
October,  1953 


the  design  and  cutting  efficiency  of  a  dental  bur.  This  study  deals  with  the  cut¬ 
ting  efficiency  of  dental  burs  (No.  557  fissure  and  No.  37  inverted  cone  burs)  as 
determined  by  tests  using  Ivoryene  and  brass  as  the  material  being  cut.  Ivoryene 
is  a  .soft  material  which  allows  the  cutting  efficiency  to  be  studied  without  appre¬ 
ciably  dulling  the  dental  bur.  Studies  in  brass  show  a  dulling  effect.  The  relation¬ 
ships  between  the  cutting  efficiency  of  the  bur  and  the  depth  of  cut  and  varia¬ 
tions  of  speeds  of  rotation  are  explored.  The  life  of  the  tungsten  carbide  dental 
bur  and  the  life  of  a  .steel  bur  are  also  compared.  Photographs  of  the  various 
products  are  made  with  both  longitudinal  and  cross-.sectional  views.  The 
cutting  efficiency  of  the  bur  is  then  correlated  wdth  the  angles  of  the  bur  and 
the  percentage  clearance  space. 

190.  Temperature  Develxiped  ix  Kotatixg  IJextal  Cutting  Instru¬ 
ments.  I).  (\  Hudson,  V.  S.  Air  Force,  National  Bureau  of  Standards,  Washing¬ 
ton,  D.  C.  The  Air  Force  has  been  interested  in  the  problem  of  heat  trauma  in 
dental  operating  as  a  possible  cause  of  pain  occurring  in  teeth  at  high  altitudes. 
Investigation  was  begun  at  the  School  of  Aviation  !^Iedicine  at  Randolph  Field, 
Texas,  and  has  been  continued  at  the  National  Bureau  of  Standards  for  the  past 
two  years.  A  direct  approach  to  the  problem  of  bur  temperature  measurement  has 
been  undertaken,  placing  a  thermocouple  in  the  head  of  the  bur.  Behavior  of 
dental  burs  of  steel  and  carbide  has  been  studied  at  speeds  up  to  24,000  r.p.m. 
and  data  on  temiieratures  of  the  burs  have  been  compiled.  Cutting  efficiency 
at  various  speeds  has  also  been  determined  and  the  data  plotted  as  a  function 
of  time  required  to  accom])lish  fixed  depth  cuts  in  a  synthetic  dentin-like  ma¬ 
terial.  Results  obtained  from  a  number  of  burs  indicate  that  temperatures 
well  above  the  limit  of  tolerance  of  tooth  tissues  to  heat  are  attained  by  the 
cutting  bur. 

191.  A  Study  of  Cutting  Efficiency  and  Vibration  Production  of  Dia¬ 
mond  Abrasive  (^  tting  In.struments.  J.  L.  Hartley,  V.  S.  Air  Force,  National 
Bureau  of  Standards,  Washington,  I).  C.  One  phase  of  the  research  on  rotating 
dental  cutting  instruments  which  is  being  conducted  in  the  National  Bureau 
of  Standards  under  the  sponsor.ship  of  the  I'SAF  School  of  Aviation  Medicine, 
Randolph  Field,  Texas,  deals  with  the  cutting  efficiency  and  the  vibration  pro¬ 
duced  by  diamond  abrasive  cutters.  Diamond  abrasive  instruments  of  ten  dif¬ 
ferent  manufacturers  were  evaluated  from  the  standpoint  of  cutting  efficiency. 
Speeds  of  rotation  varied  from  3,100  to  15,000  r.p.m.  Vibration  produced  by 
the.se  instruments  was  studied  and  photograjihed  as  displayed  on  the  cathode 
ray  oscillosco])e.  Amplitude  and  frequency  of  vibration  are  shown  as  func¬ 
tions  of  eccentricity  and  sjieed  of  rotation,  respectively.  Fonsiderable  varia¬ 
tion  exists  in  the  behavior  of  diamond  instruments  of  dift'ei’ent  manufacturers. 

192.  De.sign  and  Instrumentation  of  an  Apparatus  for  Testing  De.ntal 
Burs.  B.  F.  Jelinek,  E.  IP.  Skinner,  B.  L.  Lindenmeyer,  and  B.  L.  Lasater, 
Northwestern  Fniversity,  ('hicago,  HI.  A  discussion  will  be  given  of  the  design 
and  instrumentation  of  an  apparatus  for  obtaining  the  relative  cutting  ef¬ 
ficiency  of  dental  burs  under  varied  conditions  of  speed  and  feed.  The  design 
of  the  apparatus  was  based  on  the  assumption  that  the  relative  cutting  efficiency 
is  a  function  of  the  rate  of  feed.  (Considerable  effort  was  made  to  eliminate  all 
extraneous  variables  and  yet  retain  versatility,  accuracy,  and  ease  of  opera¬ 
tion.  Special  attention  was  given  to  the  elimination  of  vibration  in  the  driving 
mechanism.  The  object  of  the  research  is  to  study  the  effect  of  design  on  the 
cutting  efficiency  of  the  tools  without  reference  to  or  influence  of  the  dental 
handpiece. 
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193.  Hydraulic  Turbine  Contra-Angle  Handpiece.  R.  J.  Nelsen  and 
(\  J.  Pelander,  National  Bureau  of  Standards,  Washington,  D.  C.  A  hydraulic 
turbine  contra-angle  handpiece  which  develops  sufficient  torque  at  speeds 
above  14,500  r.p.m.  to  cut  dental  enamel  with  diamond  instruments  has  been 
designed.  Two  experimental  contra-angle  handpieces  have  been  constructed 
of  different  turbine  designs  and  with  several  types  of  bearings.  The  driving 
mechanism  is  a  closed  system;  water  flows  to  the  turhine  in  the  handpiece 
through  nylon  tubing  from  a  hydraulic  pump  driven  by  I/2  H  I’-  motor.  This 
provides  a  power  system  relatively  free  of  vibration  for  revolving  cutting  in¬ 
struments. 

194.  Influence  of  Dental  Materials  Research  on  Dental  Educ.^tion. 
.1/.  K.  nine,  Indiana  Vyiiversity,  Indianapolis,  Ind.  An  active  dental  materials 
research  program  in  a  dental  school  can  be  a  vital  force  in  improving  the 
status  of  education.  Research  should  develop  new  ideas,  methods,  and  ma¬ 
terials,  of  course,  but  its  by-products  (the  stimulus  it  affords  a  teacher  to  keep 
informed  and  thus  improve  his  teaching  program,  the  personal  satisfaction 
the  individual  receives  from  research,  the  direct  and  indirect  effects  on  under¬ 
graduate  and  postgraduate  students)  amply  justify  the  time,  space,  and  money 
required  by  a  research  program.  To  improve  the  standards  of  materials  used 
in  dentistry  the  (^ouncil  on  Dental  Research  of  the  American  Dental  Associa¬ 
tion  hopes  to  develop  a  cooperative  program  with  dental  schools  and  the  Ma¬ 
terials  Section  of  the  International  Association  for  Dental  Research  to  ex¬ 
pedite  and  strengthen  the  program  of  develojiing  specifications  for  dental 
materials. 

195.  Opportunities  for  Further  Re.search  and  Development  of  Dent.al 
Materials.  W.  T.  Sweeney,  National  Bureau  of  Standards,  Washington ,  D.  C. 
There  is  at  the  present  time  a  great  need  for  dental  materials  research  of  a  funda¬ 
mental  nature.  In  the  past  almast  all  research  in  this  field  has  been  of  the  em¬ 
pirical  type.  The  present  standards  are  based  on  research  on  the  materials  which 
are  in  practical  use  by  the  profession  of  dentistry  with  the  idea  that  only  the 
superior  ones  will  be  acceptable.  This  is  the  best  that  can  be  done  until  more 
data  are  available  on  what  is  required  for  functional  restorations.  For  ex¬ 
ample,  denture  resin  standards  are  written  around  the  physical  and  chemical 
properties  of  materials  that  have  been  used  for  dentures  for  a  long  time, 
originally  rubber,  and  later  acrylic  resins;  the  values  in  general  are  not  cor¬ 
related  with  the  forces  and  environment  actually  present  in  the  oral  applica¬ 
tion.  This  leads  to  a  condition  that  may  be  too  restrictive  on  certain  prop¬ 
erties  because  of  the  lack  of  knowledge  of  what  is  needed.  The  obvious  answer 
is  to  make  a  study  of  the  forces  in  typical  cases  to  evaluate  the  properties  re¬ 
quired.  Due  to  the  fact  that  the  replacement  of  lost  teeth  or  parts  of  teeth 
with  .suitable  materials  occupies  the  ma joriy  of  the  dentist ’s  time,  it  is  essential 
that  dental  educators  provide  adequate  instruction  in  the  field  of  dental  ma¬ 
terials.  This  requires  teachers  trained  in  the  physical  sciences  wdth  a  knowl¬ 
edge  of  dental  applications.  The  future  develoi>ments  in  research  will  best  bt' 
served  by  close  cooperation  of  the  manufacturers,  schools,  and  dentists  in 
order  that  the  manufacturer  can  better  produce  what  the  dentist  needs  and 
that  the  schools  can  teach  the  fundamental  technics  of  the  application  of  the 
products  of  research. 

196.  Specification  Te.sting  of  Impression  To-mpounds  and  Inlay  (^.\sting 
Waxes.  J.  IF.  Stanford  and  G.  C.  Paffenharger,  National  Bureau  of  Stayidards, 
Washington,  I).  ('.  The  most  important  physical  requirements  in  American 
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Dental  Association  Specifications  Nos.  3  and  4  for  dental  impression  compound 
and  dental  inlay  wax,  respectively,  are  the  flow  or  plasticity  requirements. 
During  recent  testing  of  these  materials  considerable  variation  in  the  results 
obtained  in  different  laboratories  was  encountered.  It  is  believed  that  these 
differences  may  depend  upon  such  factors  as  the  temperature  of  the  material 
when  pouring  the  specimen,  the  temperature  of  the  mold,  the  pressure  applied 
and  length  of  time  the  pressure  is  applied  to  the  mold  while  the  specimen  is 
cooling,  the  age  of  the  specimen  before  testing,  the  height  of  the  water  in  the 
testing  bath,  and  the  position  of  the  weight  applied  to  the  specimen  while  test¬ 
ing.  In  order  to  try  to  determine  the  effect  of  these  factors,  an  exchange  pro¬ 
gram  was  set  up  between  the  National  Bureau  of  Standards  laboratory  and  the 
laboratories  of  several  manufacturers  of  impression  compounds.  The  results 
of  this  program  are  not  as  yet  complete,  but  it  appears  that  the  40°  C.  testing 
temperature  for  flow  is  the  point  at  which  there  is  the  most  difficulty  in  ob¬ 
taining  agreement  in  results. 

197.  Force-s  Applied  to  Dental  Materials  During  Mastication.  R.  S. 
LedJey,  National  Bureau  of  Standards,  Washington,  D.  C.  Restorative  dental 
materials  must  withstand  the  functional  forces  applied  during  mastication. 
These  functional  forces  arise  from  both  the  action  of  the  food  being  chewed, 
and  the  reaction  of  the  tissues  supporting  the  restoration.  Those  factors  that 
affect  the  forces  due  to  food  action  are  discussed  in  detail.  The  forces  arising 
from  supporting  tissues  depend  on  the  character  of  the  tissue;  the  reaction  of 
hard  tooth  structure,  periodontal  membrane,  and  oral  mucosa  to  the  mas¬ 
ticatory  forces  are  considered.  Thus,  a  knowledge  of  all  forces  acting  on  a 
restoration  during  function  can  be  obtained;  and  with  this  information  the 
strains  induced  in  the  restoration  can  be  calculated.  This  type  of  program 
permits  a  critical  evaluation  of  the  physical  properties  of  present-day  restora¬ 
tive  dental  materials,  as  well  as  an  evaluation  of  the  effectiveness  of  various 
possible  designs  of  restorations  themselves. 

198.  Photoelasticity  as  a  Research  Technic  for  Dentistry.  D.  B.  Mah¬ 
ler,  University  of  Michigan,  Ann  Arbor,  Mich.  Photoelasticity  is  a  method  for 
determining  the  internal  stresses  within  an  arbitrarily  shaped  body  subjected 
to  an  arbitrary  force  system.  Because  of  the  irregular  shape  of  dental  restora¬ 
tions  and  supporting  tooth  structures  as  well  as  the  nature  of  the  forces  ap¬ 
plied  during  mastication,  this  method  of  stress  analysis  is  particularly  useful 
for  dental  problems.  A  brief  resume  of  the  theories  of  elasticity  and  pla.s- 
ticity,  as  well  as  that  of  photoelasticity,  is  given  to  provide  a  background  for 
the  understanding  of  this  technic.  Photographs  are  shown  of  a  tyjncal  photo¬ 
elastic  setup  and  a  description  of  its  operation  is  given.  Some  typical  dental 
problems  which  are  applicable  to  this  technic  are  also  jiresented. 

199.  A  Study  of  Amaiajam  Condensation  Procedures  With  Emphasis 
rpoN  THE  Residual  Mercury  (.’o.ntent  of  the  Lncrements.  M.  J.  Swartz  and 
H.  H'.  Phillips,  Indiana  I^niversity,  Indianapolis,  Ind.  The  purpose  of  this  in¬ 
vestigation  was  to  determine  the  physical  properties  of  amalgam  as  related  to 
the  technic  employed  for  removal  of  the  excess  mercury  before  and  during 
condensation.  Four  technics  were  employed:  (1)  The  “increasing  dryness” 
procedure  where  progressively  more  mercury  is  removed  from  each  portion  of 
the  mix  before  condensation.  (2)  Express  all  the  mercury  possible  from  each 
portion  immediately  before  condensation  of  that  segment.  (3)  Exiiress  all  the 
mercury  possible  from  the  entire  mix  immediately;  the  amalgam  is  then  con¬ 
tinually  softened  by  mulling  in  a  squeeze  cloth  while  the  jiacking  progresses. 
(4)  Same  as  3  but  amalgam  is  not  mulled.  The  physical  properties  tested 
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were  dimensional  change,  flow,  one  and  twenty-four  hour  compressive  strength 
and  residual  mercury  content,  lloth  hand  and  mechanical  condensation  were 
employed.  Results  to  date  indicate  little  significant  diflFerence  between  the 
four  procedures. 

200.  Metallography  of  Amalgam  Alloys.  W.  S.  Croirell,  S.  S.  White 
Manufacturing  Co.,  Philadelphia,  Fa.  The  paper  will  discuss  the  teaching  of 
these  alloys  and  the  metallography  as  affected  by  changing  copper  at  a  con¬ 
stant  tin  level  and  changing  tin  at  a  constant  copper  level. 

201.  Phase  Changes  in  Silver-Tin  Amalgams,  (iunnar  Ryge,  Marquette 
University,  Milwaukee,  Wis.  Cry.stals  were  produced  experimentally  on  the 
surfaces  of  silver-tin  alloys,  representing  the  different  phases  of  the  silver-tin 
system,  by  contact  with  mercury.  Crystals  grown  at  mouth  temperature  were 
found  to  be  larger  than  those  grown  at  room  temperature.  Crystals  were  pro¬ 
duced  large  enough  for  single  crystal  x-ray  examination  and  certain  phases 
were  isolated  and  identified  by  this  method.  Selective  etching  technics  will 
be  discussed  and  demonstrated,  and  the  setting  theories  of  Gayler  and  Troiano 
will  be  discussed  in  the  light  of  the  observations  of  phase  information. 

202.  Residual  Mercury  Determination  Proce.ss.  IP.  //.  Crawford  and 
J.  If.  Larson,  J’7iiversity  of  Muinesota,  Minneapolis,  Minn.  A  mercury  deter¬ 
mination  procedure  has  been  developed  to  obtain  a  rapid  measurement  of 
residual  mercury  content  of  amalgams.  The  process  involves  the  elimination 
of  the  mercury  while  protecting  the  other  components  from  oxidation  by  main¬ 
taining  an  inert  atmosphere.  Since  the  physical  properties  of  amalgams  are 
related  to  their  mercury  content,  and  since  an  excess  of  residual  mercury  has 
a  deleterious  effect  on  these  properties,  this  procedure  is  an  aid  in  research 
attempts  to  obtain  superior  amalgam  restorations,  for  it  offers  a  quick,  ac¬ 
curate  (within  0.04  per  cent)  method  for  mercury  determinations. 

203.  The  Mechanism  of  Hygroscopic  Exp.ansion  in  Dental  Casting  In- 
VEST.MENTS.  //.  W.  Lyon,  Geo.  Dickson,  and  I.  C.  Schoonover,  National  Bureau 
of  Standards,  Washington,  D.  C.  Tn  the  fabrication  of  dental  gold  castings  the 
investment  mold  must  be  expanded  to  compensate  for  the  shrinkage  of  the 
gold  alloy  on  cooling  from  the  liquid  state  to  room  temperature.  One  of  the 
methods  used  to  produce  the  necessary  expansion  consists  of  placing  the  mold 
in  water  during  the  setting  period.  Although  a  large  amount  of  literature 
has  been  published  on  the  hygroscopic  technic,  the  mechanism  of  hygroscopic 
expansion  has  not  been  definitely  established.  On  the  basis  of  the  data  pre¬ 
sented  it  is  believed  that  hygroscopic  expansion  of  dental  investments  is  a 
continuation  of  the  normal  setting  expansion  during  the  period  when  the  in¬ 
vestment  is  in  a  semisolid  state.  The  introduction  of  additional  water  causes 
hygroscojiic  expansion  by  permitting  further  hydration  of  the  calcium  sulphate 
during  this  time.  The  inert  filler  present  in  the  investment  serves  to  weaken  its 
structure  and  thus  permit  the  precipitating  hydrate  crystals  to  expand  the  ma.ss 
of  material. 

204.  Behavior  and  Measurement  of  Hygroscopic  Expansion.  Karnal 
Asgarzadeh,  University  of  Michigan,  Ann  Arbor,  Mich.  An  evaluation  of  the 
present  methods  of  measuring  hygroseoiiic  expansion  was  made  and  it  was 
found  desirable  to  devise  a  method  more  consistent  with  the  true  over-all  ex¬ 
pansion.  A  volumetric  measurement  was  designed  which  yielded  a  more  con¬ 
sistent  jiarameter.  A  four-sectioned  inlay  ring  was  made  to  allow  for  measure- 
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meiits  in  the  lateral  direetion,  as  well  as  to  afford  a  eonstant  niininium  re- 
sistanee  to  expansion  in  this  direetion.  Tsinp  this  voluinetrie  measurement, 
the  l)ehavior  of  hygroscopie  exi)andinfr  investments  was  studied  and  it  was 
found  that  the  addition  of  a  meteretl  amount  of  water  would  eonsistently  yield 
an  expansion  reproducible  to  within  closer  limits  than  any  lu’evious  method. 
Also,  the  data  derived  from  these  volumetric  measurements  indicated  behavior 
characteristics  of  hygroscopic  expansion  which  heretofore  have  not  been 
manifest. 

205.  Some  Experi.mexts  ox  the  Si  re.xce  H.vrdness  ok  Dental  Stones. 
E.  W.  Skinner  and  C.  G.  Gordon,  Xorthwestern  I'nirersiti/,  ('hieago,  III.  A 
number  of  treatments  to  increase  the  surface  hardness  of  dental  stone  have  been 
advocated.  Some  of  them  have  been  tried,  but  most  have  been  found  to  be  in¬ 
effective  so  far  as  could  l)e  determined  by  com])arative  values  obtained  with  the 
Knoop  indenter.  Sgme  increase  in  hardness  was  noted  when  the  surface  W'as 
treated  in  a  solution  of  borax.  The  surface  hardness  of  the  stone  is  reduced 
when  it  is  allowed  to  set  against  a  hydrocolloid  gel  of  the  tyi)e  used  in  com¬ 
mercial  hydrocolloid  impre.ssion  materials,  regardle.ss  of  the  previous  treat¬ 
ment  of  the  impression  with  various  hardening  solutions.  There  was  no  con¬ 
sistency  in  the  results  as  to  the  type  of  hardening  solution  and  its  effeet  on 
different  commercial  hydrocolloids  in  their  relation  to  the  surface  hardness 
of  the  stone,  or  vice  versa. 

206.  Determination  of  the  Residual  ^Ionomer  in  Methacrylate  Resins. 
-V.  S.  Steck,  Rohm  and  Haas  Company.  A  jiyradine  sulfate  dibromide  method 
of  testing  for  unsaturated  double  bonds  in  both  monomeric  and  polymeric 
acrylic  materials  is  described.  The  results  of  testing  a  group  of  practical 
materials  is  presented  as  “residual  monomer”  analysis. 

207.  Ox  Stresses,  Crazing,  and  Distortion  of  Acrylic  Resins.  C.  W. 
Fairhurst  and  Gunyiar  Ryge,  Marquette  Cniversity,  Milwaukee,  Wis.  The  oc¬ 
currence  of  crazing  and  distortion  in  acrylic  resin  processed  against  tin  foil 
substitutes  was  studied  in  an  attenpit  to  determine  the  extent  and  nature  of 
internal  stres.ses  under  various  conditions.  Stone  models  were  made  by  dupli¬ 
cating  a  steel  die.  Specimens  were  iirocessed  against  tin  foil  and  tin  foil  sub¬ 
stitutes  in  one  or  both  of  the  halves  of  the  mold.  Crazing  was  studied  and 
jihotographed  from  highly  ])olished  specimens  (metallurgical  procedure)  using 
reflected  and  polarized  light.  The  fit  of  the  specimens  was  tested  on  the  steel 
die  immediately  after  curing,  after  storage,  and  after  boiling  in  wmter.  Craz¬ 
ing  was  produced  in  any  acrylic  surface  processed  against  tin  foil  substitute. 
Dy  two  methods  the  crazing  was  found  to  exist  to  a  depth  of  2  to  3  mm.  Craz¬ 
ing  was  intensified  if  the  specimens  were  stored  in  air.  Crazing  was  pro¬ 
duced  in  specimens  processed  against  tin  foil  after  a  few  hours’  storage 
in  air.  In  specimens  stored  in  air,  then  in  water,  crazing  could  not  be 
pro<luced.  Sjiecimens  processed  again.st  tin  foil  substitutes  on  one  or  both 
surfaces  showed  (Tistortion  after  storage  in  body  temperature  waiter  and,  par¬ 
ticularly.  after  boiling.  In  all  instances 'the  warpage,  or  contraction,  occurred 
toward  the  smoothest  surface.  The  position  of  the  flash  did  not  determine  the 
direction  of  the  warpage.  It  is  concluded  that  crazing  and  distortion  are  inde¬ 
pendent  symptoms  of  internal  stresses  set  uj)  by  friction  between  the  acrylic 
resin  and  the  surfaces  of  the  mold  during  packing  and  ])olymerization. 

208.  Study  of  (haxicAL  Behavior  of  Resin.s  in  Oferative  Dentistry.  B. 
Kornfeld,  Xew  York,  N.  Y.  Methacrylate  jiolymer  was  mixed  with  powdered  lead 
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glass  before  l)eing  eombined  with  the  monomer  for  polymerization.  Small  glass 
vials  were  filled  with  the  resin  thus  treated.  After  polymerization  the  vials  were 
immersed  in  barium  sulphide  solution  at  room  temperature.  Lead  glass  particles 
discolored  wherever  in  contact  with  the  barium  sulphide.  This  test  disclosed 
lu-esenee  of  leakage  advancing  from  the  exposed  ojien  surface  of  the  vials  to 
the  base  of  the  walls  and  eventually  discoloring  the  ba.se  of  the  vial  as  well. 

A  metal  rod,  pa.s.sed  through  the  walls  of  one  vial,  near  its  base,  simulating 
an  undercut  for  the  purpo.se  of  keeping  the  filling  material  in  place,  retarded 
materially  the  advance  of  the  discoloration  beyond  the  retentive  rod,  but  even¬ 
tually  the  discoloration  did  reach  the  base  of  the  sides  and  the  floor  of  the  vial, 
(’cments  and  silicates  di<l  not  show  such  release  from  the  w'alls  of  the  vials 
to  permit  the  barium  sulphide  to  enter  the  vial,  or  cavity,  between  the  material 
and  the  w’all  of  the  vial.s.  Though  experiments  in  the  mouth  did  reveal  a  dis¬ 
coloration  of  lead  glass  particles  within  the  body  of  the  resin  restorations,  the 
vial  experiments  showed  discoloration  about  the  walls  and  surface  of  the 
resins,  but  no  deep  penetration  of  the  sulphide  into  the  body  of  the  material. 

209.  Adhesive  Cements  and  Filling  Materials.  V.  A.  Slack,  Jr.,  Uni- 
veraity  of  Pennsylvania,  Philadelphia,  Pa.  This  paper  describes  the  physical 
and  quantitative  data  supporting  the  adhesive  characteristics  of  reinforced 
plastic  cement.  The  phy.sical  characteristics  of  posterior  filling  materials  are 
discussed. 

210.  A  Study  of  the  Eijcctrical  and  Ther.mal  (Conductivity  of  Dental 
(’ements.  Lloyd  Phillijis  and  K.  W.  Phillips,  Indiana  University,  Indianapolis, 
Ind.  The  purpose  of  this  study  was  (1)  to  investigate  the  electrical  and 
thermal  conductivity  of  materials  which  are  used  at  cement  bases  for  restora¬ 
tive  work  and  (2)  to  investigate  the  electrical  and  thermal  conductivity  of 
the  restorative  materials  themselves.  In  determining  the  electrical  conduc¬ 
tivity,  the  galvanic  cells  which  exist  in  the  mouth  due  to  dissimilar  or  similar 
metals  and  the  currents  that  flow  as  a  result  of  these  cells  are  being  duplicated 
in  vitro.  These  cells  are  then  utilized  to  investigate  the  insulating  properties 
of  various  cementing  materials.  The  electrical  and  thermal  apparatus  are  ex¬ 
plained,  as  well  as  the  derivation  of  the  formulas  for  calculating  the  resistance, 
{’hanges  in  the  resistance  pattern  with  such  variables  as  thickness,  surface 
area,  composition,  exposure  to  simulated  mouth  fluids,  and  time  are  being 
studied.  In  addition  to  electrical  conductivity,  the  obtaining  of  thermal  con¬ 
ductivity  constants  should  together  aid  in  the  evaluation  of  these  materials 
concerning  their  insulating  ability  as  w'ell  as  preference  in  restorative  work. 

211.  The  Plasticizing  of  ^Modeling  Compound  by  Water.  A.  R.  Docking, 
Bureau  of  Dental  Standards,  Australia.  In  the  testing  of  modeling  compound 
to  the  Australian  Dental  Standard,  specimens  for  the  plastic  deformation  tests 
have  been  prepared  by  kneading  the  compound  and  pressing  it  into  the  mold. 
For  the  American  Dental  Association  specification  cast  specimens  are  used. 
The  investigation  described  was  undertaken  because  of  two  facts  noted  when 
the  Australian  method  of  preparing  specimens  was  used.  (1)  The  plastic  de¬ 
formation  figures  obtained  on  certain  compiUinds  in  the  United  States  list  of 
certified  materials  were  found  to  be  consist-  .  y  higher  than  the  upper  limit 
allowed  by  the  A.D.A.  specification.  (2)  Criaiiging  from  one  operator  to 
another  produced  widely  divergent  results.  It  w'as  showm  that  the  incorpora¬ 
tion  of  water  into  the  compound  plasticized  it  to  such  an  extent  that  the  plas¬ 
tic  deformation  and  impression-taking  ability  tests  were  seriously  affected. 
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The  compounds  differed  greatly  in  their  sensitivity  to  the  different  methods  of 
preparation.  Simple  experiments  demonstrating  the  role  of  water  and  a 
method  of  kneading  to  give  uniform  results  are  described. 

212.  Disintegr.\tion  of  Solder  .Ioints  of  B.\se  ^Ietals.  S.  M.  liien,  New 
York,  X.  Y.  Twelve  joints  were  soldered  with  each  of  three  tyjies  of  solder. 
Only  a  400  fine  white  gold  solder  withstood  the  treatment  imjiosed  without 
deterioration. 

VII.  Executive  Proceedings  and  Register  of  Newly  Elected 
Officers  and  ]Members 

A.  COUNCIL  ACTIVITIES 

Activities  Between  General  Meetings 

Between  March  21,  1952,  and  March  20,  1953,  the  Council  approved  the 
details  of  the  announced  budget  disbursement  items  for  the  ojieration  of  the 
officers  of  the  Secretary-Treasurer  and  Assistant  Secretary-Treasurer  for  the 
1952-1953  Association  year,  and  nominated  candidates  for  the  general  officers 
of  the  Association,  these  candidates  to  appear  on  the  official  ballot  as  the  Council 
candidates. 


Council  Meetings,  March  20  and  March  22 

At  both  sessions  of  the  Council  the  reported  acts  of  the  Council  were  effected 
only  after  due  discussion  and  formal  votes. 

Council  members  present  at  first  session,  with  President  lline  presiding, 
were:  Arnim,  Arnold,  Bibby,  Burrill,  Costich,  Crawford,  Dobbs,  Grossman, 
Hall,  Hatton,  Hill,  Hine,  Jay,  Kitchin,  Kreshover,  Levy,  Manly,  Noyes,  Cartel 
Orland,  Paffenbarger,  and  Robinson.  The  acts  and  recommendations  to  the 
Executive  Proceedings  of  this  session  follow:  (a)  The  proposed  plan  to  hold 
two  or  more  meetings  each  year  was  opposed,  (b)  A  three-day  meeting  in  1954 
was  approved.  (The  time:  the  three  days  preceding  the  meeting  of  the  Ameri¬ 
can  Association  of  Dental  Schools.)  (c)  The  Council  members  opposed  relin¬ 
quishing  the  right  to  use  the  time  for  meeting  purposes  on  Sunday  night,  but  ad¬ 
vised  the  As.sociation  to  schedule  no  Sunday  night  scientific  session  in  1954.  (d) 
The  proposal  to  advise  the  listing  of  essential  degrees  of  program  participants 
was  not  approved,  (e)  The  following  schedule  was  approved  for  the  preliminary 
announcements  for  the  1954  meeting  in  the  April  issue  of  the  Journal  of 
Dental  Besearch;  second,  September  15;  third,  about  October  15.  (f)  Set  the 

closing  date  for  the  receipt  of  items  for  the  1954  program  at  December  15, 1953. 
(g)  The  Council  advised  the  inclusion  of  the  announcement  of  the  Dental  Science 
and  Dental  Art  1954  Novice  Award,  also  a  statement  with  reference  to  publicity 
relea.ses  before  the  meeting  and  what  constitutes  desirable  practice  in  instances  of 
dual  and  multiple  .authorship  in  the  oral  presentation  portion  of  the  program, 
in  early  preliminary  announcements,  (h)  The  Program  Committee  was  advised 
to  have  the  program  iirinted  aliout  January  15  in  order  to  secure  early  mailing 
of  the  program  to  memliers  and  participants. 

t.'ouneil  members  present  at  the  second  session,  March  22,  President  Hine  in 
the  chair:  Arnold,  Bibby,  Bra.shear,  Burrill,  Dobbs,  Hall,  Hatton,  Hill,  Hine, 
Dart  el,  Orland,  Robinsfjn,  Swan.son.  This  group  received,  approved,  and  ordered 
audits  of -the  1952  calendar  year  financial  operations  reported  by  the  Secretary- 
Treasurer  as  follows: 
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Receipts 

Paid  to  I).  Y.  Hurrill _ $3,449.16 

Paid  to  E.  H.  Hatton _  709.71 

From  Mosby  Co.  (Gratuities)  _  1,800.00 

Interest _  32. .50 

(’olleeted  and  refunded _  96.00 

Total  _  .$6,087.37 

Disbursements 

Postage _ $  112.70 

Clerical _  316.41 

Printing  and  supplies _  335.73 

Telephone  and  telegraph _  11.65 

Meeting  expenses,  etc. _  50.00 

Cnexpended  petty  cash _  50.00 

Publication  Committee  Gratuities _  1,250.00 

E.  H.  Hatton,  Expense  Gratuity _  1.58.81 

V.  Mosby  Co.  .IDR  subscriptions _  3,402.00 

Total  _  .$5,853.30 

1952  Surplus  _  $  234.07 


Tlie  following  (lisbursenient  budget  was  approved  for  the  calendar  vear 
of  l‘».'i4; 


Secretary-Treasurer’s  offices _ $1,000.00 

Gratuities,  Publication  Committee _  1,800.00 

Hlock  .TDR  subscriptions _  4,.500.00 

Total _  .$7, .300.00 


The  budget  is  based  on  estimated  income  and  details  to  be  approved  by  mail 
vote  of  ('ouneil.  The  dues  assessment  for  the  1954  calendar  year  was  set  at  the 
rate  of  $9.00  per  member,  to  be  divided  on  the  basis  of  $2.00  for  the  general  fund 
and  $7.00  for  the  Journal  of  Dental  Research  fund  from  each  $9.00  collection. 
The  remi.ssion  of  the  dues  assessment  for  the  1954  calendar  year  was  ordered  for 
all  members  residing  outside  of  North  America.  The  submis.sion  of  an  amend¬ 
ment  to  the  constitution  covering  Article  III  on  membership  was  approved  (these 
changes  are  printed  elsewhere  in  these  proceedings).  M.  M.  Krogman  was  re¬ 
elected  to  membership.  A  list  of  candidates  to  lie  submitted  to  the  Association 
for  election  to  membership  was  approved.  (This  list  is  printed  elsewhere  in  these 
proceedings.)  The  organization  of  new  sections  in  Norway  and  Helsinki,  Fin¬ 
land,  was  approved.  The  inactivation  of  the  Prague  and  Budapest  sections  was 
api)roved. 

B.  RF.TORT  OF  F.DITOR — 1953 

Volume  31  of  the  Journal  of  Dental  Research  included  ninety-five  original 
l»apers.  The  rate  of  jiublication  failed  to  keep  up  with  the  rate  of  receipt  of 
l)apers.  During  1952  the  editor  received  133  ]>apers,  of  which  126  were  ac¬ 
cepted.  The  number  of  pages  in  each  volume  was  increased  to  almost  900,  but 
the  Journal  does  not  meet  the  demands. 

During  1952  seventy-one  i)ages  were  used  for  proceedings  of  the  Annual 
Meetings,  and  the  ])roceedings  of  three  sections  took  an  additional  five  pages. 
We  are  of  the  opinion  that  these  pioeeedings,  and  the  abstracts  therein,  are 
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valuable  contributions  to  dental  literature.  An  additional  ninety-three  pages 
were  devoted  to  a  biographical  directory  of  I  ADR  members.  This,  too,  we  be¬ 
lieve  a  worthy  project  which  should  be  repeated  at  intervals  of  two,  three,  or  five 
years. 

There  are  several  means  of  making  the  contributions  and  the  published 
material  more  nearly  equitable  year  by  year.  The  editor  could  be  more  critical 
in  accepting  papers,  but  by  doing  so  might  deny  publication  to  potentially  im¬ 
portant  work.  The  editor  could  shorten  papers  by  stricter  editorial  rephrasing, 
but  such  practice  appears  to  interfere  with  the  inherent  rights  of  the  author. 
The  authors  could  write  in  briefer  (and  often  clearer)  manner.  The  editor  does 
return  many  accepted  papers  for  such  revision,  but  verbosity,  in  a  mild  way, 
seems  to  be  a  fault  of  too  many  investigators.  The  number  of  pages  in  the 
Journal  could  be  increased.  This  would  be  ideal  but  impractical. 

The  C.  V.  ^losby  Company  reports  that  its  losses  on  the  Journal  in  1952 
were  approximately  $2,900.  The  small  number  of  paid  subscribers  (less  than 
3,000)  and  the  dirth  of  advertising  lead  to  this  unfortunate  state  of  affairs.  The 
publishers  have  recommended  that  the  subscription  price  be  increased  to  mem- 
i)ers  and  non-members  by  $1.00  each  per  year.  The  number  of  subscribers  should 
be  increased  and  cards  have  been  preimred  for  distribution  by  members  in  a 
subscriptioTi  campaign.  Those  members  who  are  in  position  to  do  so  should 
encourage  the  placement  of  advertisements  in  the  Journal.  The  Association  has  a 
moral  obligation  to  support  its  Journal  and  to  increase  its  influence. 

A  representative  of  the  Scandinavian  Dental  Schools  has  approached  us 
concerning  the  pos.sibility  of  a  supplement,  or  portion  of  the  Journal,  being 
devoted  to  papers  prepared  in  the  Scandinavian  countries  and  to  some  informa¬ 
tional  material  on  dental  education.  This  requires  our  careful  consideration. 

The  editor  wishes  to  thank  all  those  who  have  assisted  with  Volume  31,  in¬ 
cluding  Dr.  E.  II.  Hatton,  Dr.  Harold  C.  Hodge,  Dr.  Paul  C.  Kitchin,  Dr.  J.  B. 
Brown,  and  others,  including  the  contributors. 

H.vmiltox  B.  G.  Robinson,  Editor. 

C.  EXECUTIVE  SESSIONS 

First  Session,  Friday  Morning,  March  20,  1953 

The  meeting  was  opened  by  President  Hine  with  a  few  appropriate  remarks, 
after  which  he  called  for  the  minutes  of  the  1952  general  meeting.  Seeretary- 
Trea.surer  Hatton  reported  that  the  minutes  and  proceedings  had  been  printed  in 
the  August  issue  of  the  Journal  of  Dental  Research  and  moved  that  they  be  ap¬ 
proved  as  printed,  but  with  one  correction  which  follows:  On  page  524  of  the 
proceedings  after  the  words  “Harwell,  Atomic  Energy  Establishment,”  insert 
the  name  James  Theiclis.  This  motion  was  seconded  and  carried.  It  was  also 
reported  at  this  time  that  the  name  of  Myer  Klatsky  of  New  York  had  been  ac¬ 
cidentally  omitted  from  the  biographical  directory  member  list  as  printed  in  the 
October,  1952,  issue  of  the  Journal.  Frederic  James  and  Louis  Gro.ssman 
were  appointed  tellers  to  receive  and  count  the  ballots  for  the  election  of  officers. 
Brief  reports  were  received  from  the  Program  and  Novice  Award  Committees. 
The  session  was  adjourned  to  Sunday  afternoon. 

Session  of  the  North  American  Divisions,  Sunday  Morning,  March  22 

R.  W.  Bunting  presided.  A  report  was  made  of  the  recent  holiday  session 
at  the  last  meeting  of  the  A.  A.  A.  S.,  and  a  request  was  made  for  full  cooperation 
in  the  plans  to  promote  the  coming  meeting  with  suggestions  for  the  program,  etc. 
Adjourned. 
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Closing  Session,  Sunday  Afternoon,  March  22,  1953 

President  M.  K.  Hine  presided.  The  tellers  reported  that  344  ballots  had 
been  cast  and  that  all  of  the  Council  candidates  had  been  elected  by  substantial 
and  nearly  unanimous  majorities.  (The  list  is  printed  elsewhere  in  these  pro¬ 
ceedings.)  However,  H.  A.  Hunter  polled  78  votes  for  trustee.  Dr.  Harold 
Hodge  for  the  Committee  on  the  Dental  Science  and  Dental  Art  Award  reported 
that  the  Committee  had  voted  unanimously  to  name  John  J.  Sallery  of  Rochester 
as  the  winner,  and  then  very  graciously  made  the  presentation.  The  Committee 
named  J.  L.  Hartley,  U.  S.  A.  F.;  M.  M.  Matt,  Western  Reserve  University;  and 
K.  J.  Paynter,  University  of  Toronto,  as  being  entitled  to  honorable  mention  in 
the  contest.  It  was  moved  and  seconded  that  all  the  acts  and  proceedings  of  the 
Council  be  ratified  and  approved  as  read,  including  approval  of  the  1954  budget 
and  dues  assessment  of  $9.00  per  dues-paying  member;  this  motion  was  carried 
without  any  opposition.  The  proposed  amendment  of  Article  HI  of  the  constitu¬ 
tion  in  the  form  discussed  by  the  Council  and  approved  by  them  was  introduced, 
and  its  submission  to  the  members  was  authorized  by  a  large  majority. 

The  list  of  persons  nominated  for  membership  as  approved  by  the  Council 
and  by  special  motion  (rules  suspended  unanimou.sly)  as  qualified  for  member¬ 
ship  was  read.  It  was  moved  and  seconded  that  the  rules  be  suspended  and  a 
single  ballot  be  cast  by  the  secretary  -treasurer  for  the  election  of  these  nominees 
as  members.  This  motion  was  carried  without  a  dissenting  vote  or  any  objec¬ 
tion,  and  the  white  ballot  for  election  was  formally  cast.  (This  list  is  published 
elsewhere  in  these  proceedings.)  By  motion,  the  State  Bank  and  Trust  Company 
of  Evanston,  Ill.,  and  the  Lincoln  Bank  and  Trust  Co.,  of  Louisville,  Ky.,  were 
approved  for  the  banking  uses  of  the  Association,  and  I'\  A.  Arnold,  Jr.,  George 
C.  Paffenbarger,  and  Edward  H.  Hatton  were  authorized  to  sign  checks  and 
orders  for  disbursement  of  the  Association’s  funds,  but  with  signatures  of  any 
two  on  each  check  or  order.  The  Council  was  authorized  to  act  for  the  Associa¬ 
tion  between  meetings  and  to  name  two  honorary  vice-presidents.  A  motion  of 
appreciation  and  thanks  to  the  local  committee  and  many  others  was  passed  very 
enthusiastically,  selecting  for  personal  mention  Drs.  Boyle,  Grossman,  James, 
Wilde,  and  Williams,  as  well  as  Mr.  Bennett  of  the  hotel,  the  local  optical  com¬ 
panies  who  loaned  the  splendid  projectors,  and  the  company  of  helpful  and 
courteous  students.  Also,  a  special  vote  of  thanks  to  the  Chamber  of  Commerce 
was  passed. 

At  this  point  and  just  before  his  concluding  remarks.  President  Hine  ordered 
that  the  list  of  the  members  who  had  passed  away  since  the  last  meeting  be  read, 
and  that  these  members  be  honored  silently  by  a  standing  audience.  (This  list 
is  printed  elsewhere  in  the  proceedings.) 

The  newly  elected  officers  (as  printed  elsewhere  in  these  proceedings)  were 
called  to  the  space  before  the  president  and  properly  installed  and  inducted  into 
their  respective  offices.  Dr.  Arnold  then  delivered  his  inaugural  address.  Op¬ 
portunity  was  given  the  secretary-treasurer  to  remind  the  Association  that  re¬ 
tiring  President  Hine  had  given  the  Association  three  years  of  outstanding  and 
constructive  service  which  had  been  especially  api)reciated  by  the  officers  with 
whom  he  had  worked,  as  well  as  by  other  meml)ei*s  of  the  Association,  and  which 
should  be  recognized  by  all. 

There  being  no  other  business.  President  Arnold  adjourned  the  1953  general 
meeting. 

VHI.  PROPOSED  CHANGE  IN  THE  ('ONSTITUTION 

The  following  changes  in  the  constitution  are  proposed  and  urged  for  adop¬ 
tion  in  order  to  materially  broaden  the  efforts  of  the  Association  to  attain  its  ob- 
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jectives  as  statetl  in  Article  11.  and  specifically  in  portion  (b)  “to  encoiirajje  and 
facilitate  cooperative  effort  and  achievement — by  investigators  in  all  nations  and 
in  every  division  of  stomatology.'* 

Submitted  by  Harold  C.  Hoilge,  Paul  C.  Kitehin,  Paul  E.  Boyle.  J.  L.  T. 
Appleton,  and  J,  R.  Blayney. 

All  of  Article  HI.  Meml>ership,  is  hereby  repealed  and  replaced  with  a  new 
and  substituted  Article  Ill,  the  text  of  which  follows  herewith  : 

.\RTici.E  III.  Membership 

flection  1.  Kinds.  There  shall  be  two  elasses  of  membership:  (a>  active,  and  (b)  as¬ 
sociate. 

Section  2.  Active  Members.  (A)  Eligibility.  .Vny  person  who  has  coiulucted  and  pub¬ 
lished  an  account  of  a  meritorious  original  investigation  in  dental  science,  or  in  any  of  the 
sciences  contributory  to  oral  health  care,  is  eligible  to  active  membership  in  this  .\ssocia- 
tion.  provided  such  person  conforms  to  the  recognized  standards  of  professional  ethics. 

(B)  Nomination,  (a)  Nominations  to  active  membership  may  be  T'resented  to  the 
Council  at  any  time,  for  consideration  at  the  succeeding  annual  meeting  of  the  Association, 
(b)  The  Council  shall  promptly  determine,  for  each  nomination  to  active  membership  in  the 
.\ssociation,  whether  the  nominee  meets  the  re«|uirements  of  eligibility,  and  at  the  first 
succeeding  annual  meeting  shall  report  to  the  Association  the  findings  relating  to  each 
eligible  nominee. 

(C)  Election,  (a)  Election  of  new  active  members  may  occur  only  at  annual  meet¬ 
ings.  (b)  Election  to  active  membership  shall  be  by  ballot.  A  two-thirds  affirmative  vote 
of  those  present  and  voting  shall  be  necessary  for  election  to  active  membership. 

(D)  Initiation.  Initiation  of  active  membership  recjuires  delivery  to  the  secretary- 
treasurer  of  a  signed  acceptance  of  election  thereto. 

Section  3.  Associcife  Members.  (.\)  Qualifications.  Any  ppr.^on  willing  to  support  the 
objectives  of  this  -Association  and  whose  formal  nomination  is  sponsored  in  writing  by 
three  active  members  is  eligible  for  associate  membership. 

(B)  Election.  Election  of  new  associate  members  may  occur  only  at  annual  meetings 
of  the  -Association  and  shall  be  by  ballot.  -A  two-thirds  vote  of  those  present  and  voting 
shall  be  necessary  for  election. 

(C)  Initiation.  Initiation  of  membership  re<|uires  delivery  to  the  secretary-treasurer 
of  a  signed  acceptance  of  memltership  thereto. 

(I))  Rights  and  privileges.  -Associate  members  shall  have  all  the  rights  and  privileges 
of  meml>ership  except  that  of  voting. 

Section  4.  Dincontinuance  of  membership.  (A)  Membership  (active  or  associate)  may 
he  automatically  terminated,  by  a  member,  by  delivery  of  a  formal  notice  to  the  secretary- 
treasurer  of  that  member’s  resignation. 

(B)  Membership  may  be  automatically  discontinued,  for  any  member,  by  delivery  to 
the  member  of  a  formal  notice  from  the  secretary-treasurer  of  the  decision,  at  an  annual 
meeting  of  the  Association  by  a  two-thirds  vote  of  those  present  and  voting,  that  the  mem¬ 
ber’s  association  has  been  terminated. 

The  Article  III  of  the  con.stitution  of  the  International  As.so(Tation  for 
He-ntal  Re.search  as  reproduced  immediately  following  this  introduction  is  re- 
jiealed  and  inactivated  as  proposed  above. 

.irticle  III.  Membership 

SEf'TioN  1.  Eligibility.  -Any  person  who  has  conducted,  and  published  an  account  of, 
a  meritorious  original  investigation  in  dental  science,  or  in  any  of  the  sciences  contributory 
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to  oral  health-care,  ia  eligible  to  membership  in  the  Association,  provirled  such  person 
conforms  to  the  recognized  stamlards  of  professional  ethics. 

SKCTION  2.  Nomination.  (A)  Nominations  to  membership  may  Ire  presented  to  the 
Gouncil  at  any  time,  for  consideration  at  the  succeeding  annual  meeting  of  the  Association. 

(B)  The  Council  shall  promptly  determine,  for  each  nomination,  whether  the  nominee 
meets  the  requirements  of  eligibility,  and  at  the  first  succeeding  annual  meeting  shall  report 
to  the  .\s.sociation  the  findings  relating  to  each  eligible  nominee. 

SKCTioN  3.  Election.  (A)  Election  of  new  mendrers  may  occur  only  at  annual  meetings 
of  the  Association. 

(B)  Election  to  membership  shall  be  by  ballot.  A  two-thirds  affirmative  vote  of  those 
pn'sent  and  voting  shall  be  necessary  for  election. 

SKCTioN  4.  Initiation.  Initiation  of  membership  requires  delivery  to  the  Se<-retary- 
of  a  signed  acceptance  of  membership  thereto. 

SKCTION  ,1.  Discontinuance.  (A)  Memlrership  may  be  automatically  terminated,  by  a 
mcndier,  by  delivery  of  a  formal  notice  to  the  He<‘retary-treasurer  of  that  meml>er ’s  resignation. 

(B)  Mendiership  may  be.  automatically  di.scontinued,  for  any  memlter,  by  delivery  to 
the  mend>er  of  a  formal  notice  from  the  Secretary-treasurer  of  the  def-ision,  at  an  annual 
meeting  of  the  Association  by  a  two-thirds  vote  of  those  present  and  voting,  that  the  mem¬ 
ber’s  association  has  been  terminated. 

IX.  OFFICERS  .\ND  MF.MBKRS  F.LECTED 

ACTIVE  OKEiCERs:  President — Francis  A.  Arnold,  Jr.,  National  Institute  of  Dental  Re¬ 
search.  President-elect — George  C.  Paffenbarger,  National  Bureau  of  Standards.  Vice-presi¬ 
dent — Paul  E.  Boyle,  University  of  Pennsylvania.  Secretary-treasurer — Edward  II.  Ilatton, 
Northwestern  University.  Assistant  Secretary-treasurer — Dan  Y.  liurrill.  University  of  Louis¬ 
ville.  Trustee  for  a  five-year  term — H.  Trendley  Dean,  National  Institute  of  Dental  Research. 

MEMBERS  ELECTED.  FROM  NORTH  AMERICA:  Alabama — J.  A.  Gibilesco,  University  of 
Alabama.  California — L.  M.  Frandsen  and  Howard  W.  Myers,  University  of  California. 
District  of  Columbia — Phillip  Person,  Army  Medical  Center.  Gerhard  M.  Bauer  and  B.  K. 
Forscher,  Georgetown  University.  Alphonse  Forziatti,  Aaron  S.  Posner,  Andrew  F.  Serio,  and 
John  ir.  Stanford,  National  Bureau  of  Standards.  Georgia — John  Ilaldi  and  Winfrey  If'inn, 
Emory  University.  IllinoLs — J.  Boy  Doty,  American  Dental  Association.  William  J.  Carter, 
Lewis  II.  Daniels,  and  Walter  L.  White,  Great  I.,akes  Naval  Training  Station.  Dorothy  Bizzo 
DeBose  and  T.  M.  Graber,  Northwestern  University.  Helen  Kutozov  and  Leo  M.  Sreebny, 
University  of  Illinois.  Maryland — B.  J.  Fitzgerald  and  Bachael  Harris,  National  Institute  of 
Dental  Research.  M.  F.  .iiscnberg,  Jr.,  University  of  Maryland.  Michigan — Edwin  Henry, 
University  of  Michigan.  Minnesota — Hans  Muhlemann  and  Leon  Singer,  University  of  Minne 
sota.  Missouri — Duane  F.  Taylor,  Washington  University.  New  York — Nicholas  A.  DiSaIro 
and  Wc.sley  Halpert,  Columbia  University.  Morris  B.  Auerbach,  J.  E.  Fiasconaro,  and  H.  I. 
Jahoun,  New  York  University.  Erling  Johansen,  Univejsity  of  Rwhester.  Alexander  Seelig, 
Montetiore  Hospital.  Ohio — William  G.  Sprague,  Western  Reserve  University.  Pennsylvania — 
Paul  ir.  Montgomery,  U.  S.  Army,  Phoenixville.  Virginia — Harold  IF.  Syrop,  Medical  College 
of  Virginia. 

Canada,  Ontario — Egil  P.  Harvold  and  Bobert  E.  Moyers,  University  of  Toronto.  Total 
from  North  America,  39. 

MEMBERS  ELECTED  FRf)M  t'Ol'NTRIES  OCTSIDE  OK  NORTH  AMERICA:  Denmark — E.  Husted, 
University  of  Denmark.  England — B.  E.  D.  Cooke,  Guy’s  Hospital  and  C.  H.  Tonge,  Suther¬ 
land  Dental  School.  Finland — Yrjii  V.  Paatero  and  Mauri  Pohoto,  University  of  Finland. 
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Norway — Thorv<ild  Krom,  Trondheim.  Bir<jer  Spfjard,  Kaare  Keitan,  Ilarald  F.  Sand,  Eeidar 
Selmer  OJsen  and  Watrhavf},  I'niversity  of  Norway,  Oslo.  8ao  Paulo  (South  Aineriea) — 
Fran^^isco  Degni  and  P.  P.  Ihlgada.  Total  outside  North  .\nieriea,  l.'l. 

New  Memla’r  Total.  52. 

RESiGX.KTioxs  DVRiXG  THE  1952-195;i  YEAR:  David  D.  Bloom,  Boston;  William  Kandall, 
Ix)uisville;  Houghton  Holliday,  New  A'ork;  R.  F.  Nagle,  Boston;  .\.  F.  Treloar,  Minneapolis; 
Betty  Jane  White.  Cleveland. 

XECROLOGY.  Marguerite  T.  Dean,  Memphis,  School  of  Dentistry,  I’niversity  of  Tennessee. 
Th-eodore  Kaletsky,  Jamaica,  N.  Y.  James  XuckoUs,  San  Francisco,  School  of  Dentistry, 
I'niversity  of  California.  A'.  C.  Ochst  nhirt.  Pittsburg,  School  of  Dentistry,  I’niversity  of  Pitts¬ 
burg.  J.  A.  Sinclair,  .\sheville,  North  Carolina.  Finest  G.  Sloman,  San  Francisco,  College  of 
Physicians  and  Surgeons.  Charles  M.  If  aldo,  Boston,  Harvard  School  of  Dental  Medicine. 

MF.MBERS  IN  ATTENDANCE  AT  ONE  OR  .MORE  SE.SSIO.NS,  LISTED  BY  SECTIONS 

r SITED  STATES 

Ann  Arbor — Bunting,  Crowley,  Jay,  Kerr,  Peyton,  Ramjford.  Baltimore — Dobbs,  Hahn, 
McCrea.  Birmingham — Finn,  Klappe.r,  Pigman,  Volker,  Wuehrinann.  Boston — Barr,  Berk, 
Cohen.  Dunning,  Glickman,  Goldman,  Grei'p,  Keyes,  Kraus,  Lisanti,  Marjerison,  Manly, 
Marshall-Day,  Anna  Morse,  Munson,  Nizel,  Shaw,  Shiere,  Sognnaes,  Turesky,  Turner,  A’urkstas. 
Chicago — Bhaskar,  R.  Q.  Blackwell,  Blayney,  Brodie,  Burstone,  Calandra,  K.  D.  Coolidge,  T.  B. 
Coolidge,  Engel,  Fosdick,  Freeman.  Hatton,  Hill,  Kesel,  Martin,  Molnar,  Grland,  Pearlman, 
Romnes,  Rovelstad,  Schour,  Sicher,  Skinner,  Teuscher,  Tilden,  Tylman,  Wach,  Wainwright, 
Wallace,  Weinmann,  Wentz.  Cleveland — Bruckner,  Burwasser,  Chase,  Gilkison,  Gillis,  Hill, 
Kimball,  Wylie.  Columbus — Kitchin,  Permar,  Robinson,  Spangenburg.  Houston — Arnim. 
Indianapolis — D.  A.  Boyd,  Hall,  Hine,  McDonald,  Muhler,  Phillips,  Shafer,  Van  Huy.sen.  lotra 
City — Simon,  Smith,  Wessels.  Kansas  City — Moore,  Warner.  Louisrille — Burrill,  Myers, 
Wolfe.  Minnesota — Crawford,  Mitchell,  Stafne,  Zander.  Sebraska — Hooper,  Keys,  Waggener. 
Sev  York — Bartelstone,  Beulte,  Bevelander,  Bien,  Bodecker,  Chilton,  Ellison,  Goldsmith,  Horo¬ 
witz,  Klein,  Lefkowitz,  I^eAy,  Miller,  F.  W.  Morse,  Neumann,  Neuwirth,  Seidler,  Siegel,  Singer, 
!^l>el,  Stahl,  Stein,  Tanchester,  Trautz,  Waugh.  Pacific  Sorthirest — Noyes,  Savara.  Snyder, 
Thomas.  Philadelphia — Bender,  Boyle,  Burkett,  Crowell,  Gore,  Grossman,  McC'lendon,  Moore, 
Prinz,  Rothner,  Seltzer,  Taylor,  Wilde,  Williams.  Pittsburgh — Cox,  Leung,  Nathans,  Strailer, 
Swanson.  Bichmond — Brashear,  Clough,  Coy,  Knighton,  Kreshover,  Lyons.  Rochester — Afon 
sky,  Bibby,  Brudevohl,  Costich,  Gilda,  Hein,  Hodge.  St.  Louis — Allen,  Boling,  Brandhorst, 
Dietz,  Gurley,  Rosebury.  San  Franci.<>co — .\gnew,  Baume,  Leu'ester,  Scrivener,  Thomassen. 
Southern  California — Bavetta,  Bernick.  Tennessee — Ginn.  Washington — Arnold,  Burnett, 
Caul,  Dick.son,  East,  Fritz,  Goldl>erg,  Hampp,  Hess,  Kaplan,  Knutson,  Kruger,  Likens,  Ludwick, 
McBride,  AlcClure,  Medak,  Nelsen,  Oartel,  PaflFenbarger,  Parke,  Rault,  Rogosa,  Schoonover, 
Scott,  D.  L.  Smith,  Souder,  Stephan,  R.  W.  Taylor,  Zipkin. 

Xot  Members  of  Sections — Brauer,  Brumfiehl,  Fischer,  Fleming,  Henry,  Hunt,  Luster, 
Mandel,  Nelson,  Ryge,  Savchuck,  Wessinger,  Wise. 

CANADA 

Toronto — Ellis,  Hunter,  Nikiforuk,  Rae. 

FOREIGN 

l^vilacqua,  lusem,  Reichborn  Kjennerml,  Toverud.  Total,  229. 

Total  mernl)ers,  229.  Guests,  352.  Combineil  .Attendance,  581. 

.ME.MBERS  VOTI.NG  AT  THE  AN.NCAL  ELECTION 

Afonsky,  Agnew,  Aisenl>erg,  G.  M.  Anderson,  Appleton,  Armstrong,  Arnold,  .Artageyvetia- 
Allomle,  Ba<'ker  Dirks,  Hagnall,  Hailey,  Bauer,  Baume,  Bay,  Becks,  Bender,  Bernick,  Bernier, 
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Heuhe,  Hevilacciua,  Hhaskar,  Hihby,  Bier,  Blaekerl»y,  R.  E.  Blackwell,  Bloom,  Blumenthal, 
Boucher,  Boulger,  T.  M.  Boyd,  Bradcl,  Branilhorst,  Brashear,  Breitner,  Broadlient,  Broflie, 
Mroilsky,  Broughton,  Brudevold,  Brumfield,  Bryan,  Burket,  Burnett,  Burrill,  Camalier,  Caul, 
Carr,  Chaves,  (,’heyne,  ('hilton,  Chumbley,  (Hark,  M.  M.  Cohen,  E,  I).  Coolidge,  Costich,  Cox, 
Coy»  H.  M.  Crawford,  \\.  H.  Crawford,  Cross,  Crowley,  Dahlberg,  Dale,  Darling,  Darlington, 
Davis,  Dawson,  Dean,  Dickson,  Dietz,  Dobbs,  Docking,  DragifT,  Dreizen,  Dressel,  Dummett, 
.1.  M.  Dunning,  kiaslik.  East,  Easton,  Eggers  Tiura,  M.  D,  Elliott,  Ellis,  Emslie,  English, 
Ennever,  I.  A.  Epstein,  Sidney  Epstein,  Erikson,  Everett,  Ferguson,  Figg,  Finn,  Fischer, 
Fisher,  Fleming,  Fox,  Freeman,  Frey,  Fritz,  (iafafer,  (Jans,  (lilda,  Gilkison,  Gilmore,  Ginn, 
(Bass,  Glasson,  H.  .1,  V.  Goldberg,  Goldhaber,  Goldman,  Goldsmith,  Goodsell,  Greep,  Grosby, 
Grossman,  Gruebbel,  Gurley,  Hadjimarkos,  Hahn,  Hansen,  Hardwick,  Harrison,  Hatch, 
Hatton,  Healey,  Hein,  Hess,  Higley,  Hildebrand,  I,  N.  Hill,  T.  .1.  Hill,  Hine,  Hockett,  Hodge, 
Holst,  Hooper,  Horowitz,  Hubbell,  Hunt,  Hunter,  Inskipp,  Tusem,  .Jacobson,  James,  Jasper, 
.Fay,  .Johnson,  Jordan,  Kaiser,  Kaplan,  Keilty,  Kerr,  Kesel,  Keyes,  D.  A.  Keys,  Khalifah, 
Kitchin,  Klaflfenbach,  Klapper,  Klein,  Kniesner,  Knighton,  Knudtzon,  Knutson,  Koski,  Kramer, 
Krasnow,  Kraus,  Kreshover,  Krogh,  Krogh  Poulsen,  Kruge.r,  Kurth,  Land,  I^sater,  Law, 
Lefkowitz,  Leung,  Levy,  Lewin-Epstein,  Liebnn,  Lieber,  Lisanti,  Lobene,  Lovestedt,  Lowery, 
Ludwick,  Lund,  Luster,  Lynch,  MacDonald,  McCauley,  McClure,  McCrea,  Maier,  Main, 
Manly,  Marshall-Day,  Martin,  Mason,  Massler,  Medak,  Meisel,  Mello,  Mercado,  Merkeley, 
Merritt,  S.  C.  Miller,  Millhon,  Miner,  Mitchell,  Moen,  N.  A.  Moore,  T.  E.  Moore,  A.  L.  Morse, 
f’.  W.  Morse,  A.  H.  Mueller,  Ylunson,  R.  E.  Myers,  Nathans,  Nelsen,  Nelson,  Neumann, 
Nikiforuk,  Nizel,  Oartel,  Ockersee,  Olech,  C.  P.  Oliver,  O.  A.  Oliver,  Orland,  Ostrom,  Paffen- 
barger,  Palazzi,  H.  B.  Palmer,  Parke,  Patterson,  Pearlman,  Pedersen,  Permar,  Peyton, 
Pffeiffer,  Phatak,  Phillips,  Pigman,  Pindborg,  Po<lolin,  Prinz,  Rabinowitch,  Radusch,  Rae, 
Ramjford,  Rault,  Reichborn-Kiennerud,  Revescz,  Ritchey,  H.  B.  G.  Robinson,  Rosebury, 
Kosenstein,  Rovelstad,  Rushton,  Russell,  Ruzicka,  Ryder,  Ryge,  Harnat,  Hartori,  Havara, 
Savchuck,  Schoonover,  Schour,  SchroflF,  D.  B.  Scott,  Scrivener,  Seidler,  Seltzer,  Shafer,  J.  H. 
Shaw,  .T.  C,  M.  Shaw,  Shell,  Sherman,  Schiere,  Sicher,  Simmonds,  W.  .1.  Simon,  C.  A.  H. 
Smith,  D.  L.  Smith,  E.  T^.  Smith,  Smyd,  Snyder,  Sobel,  Sognnaes,  Sorrin,  Spangenburg, 
Speidel,  Stack,  Stafne,  Staz,  Steadman,  Steinmeyer,  Stephan,  G.  G.  Stewart,  Stones,  Stout, 
Suher,  H.  A.  Swanson,  W.  F.  Swanson,  Swartz,  Sweet,  Taber,  Tainter,  R.  W.  Taylor,  Telford, 
Tcuscher,  Thoma,  B.  O.  A.  Thomas,  .1.  R.  Thompson,  Thomson,  Tiecke,  Trautz,  Ussing,  Van 
Huysen,  Volland,  Waggener,  Wainwright,  Walter,  Ward,  Warner,  Waugh,  Weber,  Wein- 
niann,  Weisengreen,  Wessinger,  Wheatcroft,  Wheeler,  Wilbur,  Willman,  Wolcott,  W.  R. 
Wolfe,  .Tr.,  Wright,  Young,  Zander,  Zipkin.  Total,  344. 


INTERNATIONAL  ASSOIMATIOX  FOR  DENTAL  RESEAR('1I 
Scientific  Procekdinc.s  of  the  New  York  Section 
SCIUXIE  OF  DENTAL  AND  ORAL  SI  ROERY,  COLUMBIA  UNIVERSITY,  JAN,  2JI,  1953 
('ompiled  by  Frances .Krasnow,  Editor,  Seir  York  Section 

1.  Porosity  of  Root  Canal  Dentin.  Maurice  liuchbinder,  \eu'  York,  N.  Y. 
It  has  been  clenionstrated  that  the  root  eanal  dentin  after  pulp  removal  may 
be  deeply  stained  by  dyes  and  metallic  salts.  The  amount  of  absorption  has 
not  been  studied  on  a  quantitative  basis,  although  nuieh  interest  attaches  to 
this  since  a  porous  dentin  may  be  a  medium  for  the  retention  of  toxic  material. 
The  root  canal  dentin  was  investi{?ated  for  porosity  both  in  vivo  and  in  vitro 
using  a  radiographic  method.  Saturated  calcium  and  sodium  iodide  were 
sealed  into  canals  of  teeth  under  endodontic  treatment  and  also  into  extracted 
teeth  as  controls.  The  iodides  are  x-ray  visible  but  they  disappear  in  time 
by  diffusion  into  the  dentin  of  the  canal.  Necessary  controls  were  used  which 
show  that  (1)  the  iodides  are  not  volatile  and  are  stable;  (2)  they  are  not 
diffused  into  the  periapical  tissues;  (3)  they  do  not  leak  back  into  the  mouth 
through  the  seal;  and  (4)  they  diffuse  into  the  porous  dentin  of  the  canal 
walls.  Radiographic  series  were  made  which  prove  that  the  dentin  of  the 
canal  is  capable  of  absorbing  and  holding  very  large  amounts  of  soluble,  dif¬ 
fusible  material.  A  direct  application  to  endodontic  practice  consists  in  reali¬ 
zation  that  the  root  canal  walls  may  contain  large  doses  of  toxic  protein  frac¬ 
tion  and  bacterial  toxins  absorbed  into  the  walls.  Those  may  well  be  a  factor 
in  etiology  and  therajiy  of  periapical  lesions. 

2.  The  Effect  of  Penicillin  (t  Potas.sium  Plus  Calcium  Carbonate  Fdon 
Suroically  Exi*osed  Dental  Puij»s  of  a  Rhe.sus  Monkey.  Alexander  Seeliy, 
Richard  C.  Fonder,*  and  David  Tanchester,  Dental  Department,  Montefiore  Hos¬ 
pital,  Xeu’  York.  Published  in  Proceedings  of  the  31st  (Jeneral  fleeting  of  the 
I.  A.  D.  R.,  J.  D.  Res.  32:  683, 1953, 

3.  Ddonto(jene.sis  of  the  Rat  ^Iolar.  Prenatal  Staoe.  William  Lef- 
kou'itz,  ('harles  F.  Bodecker,  and  Dorothy  Mardfin,*  Dental  Department,  Monte- 
fiore  Hospital,  yew  York.  The  rat  molar  lends  itself  in  embryologieal  studies 
because  it  is  possible  to  obtain  embryos  of  known  age.  It  has  been  used  ex¬ 
tensively  in  experimental  studies  in  the  field  of  transplantation  and  in  vitro 
investigations.  A  ])rerequisite  to  evaluating  developmental  changes  requires 
a  chronological  table  of  normal  growth  and  develojiment.  One  hundred  fifty- 
six  embryo  hea«ls  of  known  age  were  sectioned.  Odontogenesis  was  observed 
at  24-hour  intervals  from  the  first  epithelial  invagination  to  birth.  The  dy¬ 
namics  of  odontogenesis  and  the  cytomorpho.sis  and  function  of  each  element 
of  the  tooth  germ  is  described.  The  observations  have  established  new  con¬ 
cepts  of  the  function  of  the  elements  of  the  tooth  germ. 

4.  A  llisTocHEMicAL  STUDY  OF  THE  Develoi’mknt  OF  Dentin.  Percy  L. 
Johnson  and  (lerrit  Hevelander,  AVic  York  I’niversity  Colleye  of  Dentistry,  De¬ 
partment  of  Histoloyy,  yen'  York,  .V.  Y.  The  observations  to  be  reported  are 
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liast'd  on  histocheiiiical  studies  »)t‘  developing  dentin  with  special  reference  to 
the  following  substances:  (1)  Ribonucleic  acid,  found  in  developing  odonto¬ 
blasts,  increases  in  amount  as  cell  becomes  functional.  (2)  The  ground  sub¬ 
stance  of  the  pulp,  basement  membrane,  KorfF’s  fibers  and  odontoblasts  are 
llotchkiss-jaisitive,  indicating  the  i)resence  of  neutral  polysaccharides  in  these 
structures.  Uncalcified  dentin  is  weakly  llotchkiss-|)ositive ;  the  tinctorial 
|)roperty  of  dentin  is  enhance<l  as  calcification  becomes  more  i)ronouneed. 
(){)  Acid  poly.saccharides  as  indicated  by  metachromasia  are  likewise  present 
in  the  ground  substance  of  the  pulp,  and  in  uncalcified  flentin.  The  formation 
of  calcospherites  gradually  displaces  this  metachromatic  ground  substance. 
When  the  dentin  appears  to  be  partially  but  uniformly  calcified,  this  tissue 
becomes  basophilic  in  character.  Later  the  more  highly  calcified  dentin  loses 
its  basophilic  characteristic.  These  observatitms  imlicate  that  ribonucleic  acid 
increases  as  the  odontobla.st  becomes  functional;  rnucopoly.saccharides  appear 
to  be  more  abundant  in  calcified  than  in  noncalcified  dentin.  Metachromasia 
indicative  of  acid  polysaccharides  is  evident  in  inicalcified  dentin.  The  ortho- 
chromatic  and  nonstaining  i)ortions  of  calcified  dentin  may  l)e  indicative  of 
the  absence  of  acid  poly.saccharides  or  polysaccharides  present  in  concentra¬ 
tions  which  do  not  respond  to  staining  metachromatically. 

5.  Stkii'imnu  Emulsion  Hadioautoorapiiy  of  1-131  Uftakf,  in  Hu.man 
Tkkth  (In  Vitro).  Herbert  J.  Ha rte (stone  and  Henry  Wolff*  National  Insti¬ 
tute  of  Dental  Hesearch,  National  Institute  of  Health,  V.  S.  Public  Health 
Service  Hospital,  Federal  Security  Agency,  Staten  Island,  N.  Y.  Published  in 
Proceedings  of  the  31st  tJeneral  Meeting  of  the  i.  a.  d.  r.,  ./.  I).  Res.  32:  636, 
1953. 

6.  Mkasuremf.nt  of  Enamf.l  Radioactivity  Within  the  Mouth.  //.  //. 
Neumann  and  N.  A.  DiSalvo,  School  of  Dental  and  Oral  Surgery,  Columbia 
Fniversity,  New  York,  N.  Y.  Measurements  were  carried  out  with  a  small 
(leiger-Mueller  tube  instrument,  small  enough  to  be  introduced  into  the  human 
mouth  or  the  mouth  of  a  rhesus  monkey.  The  very  thin  end  window'  of  the 
tube  is  smaller  than  the  crown  of  one  single  molar  and  beta  radiation  emitted 
from  one  tooth  can  be  measured.  Sufficient  shielding  of  the  background  can 
be  achieved  to  obtain  varying  differential  counts  from  different  teeth  within 
the  mouth.  This  (Jeiger-Mueller  counter  is  a  convenient  instrument  to  follow 
the  trend  and  rate  of  excretion  of  phosphorus  from  day  to  day  and  week  to 
week  from  the  enamel  of  single  teeth  without  necessity  of  their  extraction. 
The  counter  has  a  probe  section  of  only  one-fourth  of  an  inch  diameter  and 
is  well  suited  to  beta  ray  counting.  We  injected  500  microcuries  of  P-32  intra- 
peritoneally  into  rhesus  monkeys  and  obtained  high  counts  on  single  molar 
teeth.  After  a  unilateral  trigeminal  nerve  resection  of  the  third  branch,  in¬ 
cluding  the  motor  fibers,  the  counts  obtained  from  molars  on  the  normal  and 
the  operated  side  were  unequal.  The  differences  w'ere  highly  significant,  in 
the  order  of  two  to  three  times  over  background,  and  were  recorded  repeat¬ 
edly.  Control  animals  showed  an  equal  rate  of  emissions  from  right  and  left 
molars.  We  are  unable  to  explain  at  this  time  the  apparent  large  differences 
in  the  radioactivity  of  the  enamel  on  the  functioning  and  the  nonfunctioning 
half  dentitions. 

7.  Effects  of  Strontium  and  Fluoride  on  Bone  Refair.  William  H. 
Savchuck,  National  Institute  of  Dental  Research,  U.  S.  Public  Health  Service 
Hospital,  Staten  Island,  N.  Y.  Published  in  the  Proceedings  of  the  31st  (leneral 
Meeting  of  i.  a.  d.  r.,  J.  D.  Res.  32:  6H0, 1953. 
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8.  The  Topology  of  the  Human  Premaxilla.  Charles  R.  Nohack*  and 
Melvin  L.  Moss,  Department  of  Anatomy,  College  of  Physicians  and  Surgeons, 
Columbia  University,  New  York,  N.  Y.  The  persistence  of  the  labial  lamina  of 
the  premaxillary  bone  in  the  human  adult  remains  a  confused  problem  for 
both  anatomists  and  physical  anthropologists.  A  critical  review  of  the  litera¬ 
ture  leads  to  the  probable  conclusion  that  the  labial  lamina  of  the  human 
premaxilla  persists  in  the  adult  without  operculation  by  the  maxilla.  This 
review  of  the  pertinent  data  may  help  bring  the  question  nearer  to  clarifica¬ 
tion  in  the  minds  of  those  dealing  with  its  implications.  'We  must  consider 
morphogenesis  in  addition  to  morphology.  The  methodology  is  properly  em- 
bryological  and  not  comparative.  Two  key  points  must  be  observed.  The 
first  is  that  no  material  younger  than  6  to  7  weeks,  nor  older  than  9  weeks 
(fetal  age)  may  be  properly  utilized,  the  onset  of  ossification  occurring  at  the 
former  and  the  union  with  the  maxilla  at  the  latter.  Any  studies  on  later  ma¬ 
terial  will  neces.sarily  miss  this  key  stage  and  so  invalidate  itself.  The  second 
key  point  is  terminological.  Confusion  exists  between  the  terms  “osseous 
process”  and  “embryonic  masses”  of  the  branchial  arch  region,  also  termed 
“process.”  This  has  led  to  confusing  the  contribution  which  the  embryonic 
maxillary  process  makes  to  the  formation  of  the  premaxilla  with  the  existence 
of  an  osseous  maxillary  process  labially  covering  the  premaxilla  in  the  adult. 
A  further  confusion  exists  between  the  contributions  of  the  maxillary  process 
to  the  soft  tis.sue  of  the  upper  lip  and  those  to  the  osseous  .structure  itself. 
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Scientific  Proceedings  of  the  San  Francisco  Section,  Feb.  19,  1953. 

Compiled  by  Loren  B.  Taber,  Editor,  San  Francisco  Section 

1.  The  Role  of  Phosphatase  Inhibitors  in  Dental  Caries.  Paul  R. 
Thomassen,  College  of  Physicians  and  Surgeons,  San  Francisco,  Calif.  Studies 
with  radioactive  cadmium  indicate  that  there  is  very  little  uptake  of  this 
substance  by  the  teeth  during  their  formation,  but  when  the  cadmium  is  ad¬ 
ministered  over  a  long  period  of  time  in  drinking  water,  an  absorbed  layer 
of  cadmium  is  found  on  the  surface  of  the  molars  of  rats.  This  may  have  some 
effect  either  in  inhibiting  or  enhancing  caries  activity,  depending  on  concen¬ 
tration.  Beryllium  is  a  more  active  inhibitor  of  alkaline  phosphatase  than  of 
acid.  Its  action  in  decreasing  acid  production  by  lactobacillus  acidophilus 
depends  on  its  concentration.  In  general,  it  is  more  active  at  the  concentra¬ 
tion  at  which  inhibition  of  acid  phosphatase  begins. 

2.  Experimental  Procedures  Using  Radioactive  Isotopes  in  Phosphatase 
Studies.  Leland  W.  Nicholas  and  George  J.  Denzler,  College  of  Physicians  and 
Surgeons,  San  Francisco,  Calif.  The  practical  details  of  using  rats  and  ham¬ 
sters  and  of  handling  radioactive  material  in  such  studies  were  described. 
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Scientific  Proceedings  of  the  Philadelphia  Section 
UNIVERSITY  OF  PENNSYLVANIA  SCHOOL  OF  DENTISTRY,  FEB.  16,  1953* 

Compiled  by  neal  \v.  chilton.  Editor,  Philadelphia  Section 

1.  A  Study  of  a  Biopsy  Service:  Problems  in  Diagnosis  of  1,283  Cases. 
Helen  McF.  Woodhridge,  University  of  Pennsylvania,  Philadelphia,  Pa.  This 
.study  was  undertaken  to  evaluate  the  variety  and  types  of  lesions  of  the  mouth 
and  face  with  special  reference  to  incidence  of  neopla.sms  and  cancers.  The 
series  ran  from  January,  1947  to  May,  1952,  and  consisted  of  about  l,''>bO  tissue 
specimens,  of  which  one-fifth  were  discarded  as  inappropriate.  A  working 
classification  was  adopted  and  the  various  categories  were  discus.sed.  Diffi¬ 
culties  in  accurate  diagnosis  are  explained.  Lesions  considered  to  be  benign 
neoplasms  numbered  33 ;  semimalignant  neoplasms,  including  mixed  tumors, 
ameloblastomas,  and  adnexal  (basal  cell)  carcinomas,  13;  malignant  tumors, 
42,  of  which  4  were  sarcomas,  34  epidermoid  carcinomas,  and  4  adenocar¬ 
cinomas.  Microscopic  examination  of  tissue  sections  was  considered  in  rela¬ 
tion  to  clinical  diagnosis  of  pathologic  condition.s,  and  prognosis  for  the 
patient. 

2.  Some  Developments  in  Self-Curing  Resins.  John  F.  Glenn,  L.  1). 
Caxdk  Company,  Milford,  Del.  Seven  groups  of  nitrogen  compounds  and  three 
types  of  sulfur  compounds  were  considered  as  activators  for  adilition  poly¬ 
merization  of  methacrylate  monomers  at  mouth  temiierature.  One  of  the 
major  weaknesses  of  the  self-curing  resin  filling  materials  is  the  high  co¬ 
efficient  of  thermal  expan.sion.  The  loading  of  these  resins  may  reduce  the 
thermal  exjiansion,  but  not  to  the  range  of  tooth  structure.  Lack  of  color 
stability  in  the  filling  resins  is  another  major  discrepancy.  Color  stability  can 
lie  improved  liy  .suitable  modification  of  comjiosition  of  the  self-curing  resin 
sy.stem.  A  method  for  measurement  of  color  stability  using  the  ASTM  stand¬ 
ard  procedure  with  an  electronic  meter  is  described. 

3.  Dentistry  and  Mephenesln  in  ('erebral  Pausy.  .Manuel  M.  Album, 
Philadelphia  Society  for  ('rippled  ('hildren  a7id  Adults,  Philadelphia,  Pa.  Pub¬ 
lished  in  Proceedings  of  the  31st  Ceneral  Meeting  of  the  i.  a.  d.  r.,  -/.  D.  Fes. 
32:  634,  1953. 

4.  The  Bl(x>d  .Supply  of  the  Periodontal  Liga.mknt  of  the  Rat.  Sylvio 
lievilacqua.  University  of  Rio  de  Janeiro,  Hrazil,  and  Gerard  J.  Keller,  Uni¬ 
versity  of  Pennsylvania,  Philadeli}hia,  Pa. 
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•Armstrong,  P.  A.,  11 ;  Bradford,  E.  \V.,  9  ;  *Crabl),  H.  S.  M 
5,  6,  7;  Olasstone,  S.,  3;  *Hav,  M.  F.,  1,  2;  Hodson,  .1.  •!.,  15; 
11;  *Little,  K.,  12,  16;  •Lyon,  1).  O.,  6;  Milos,  A.  E.  W.,  8; 
Husliton,  M.  A.,  4;  Stack,  AI.  V.,  13,  IT;  Wright,  1).  E.,  10. 


.,  5 ;  Darling,  A.  I., 
Jonkin.s,  O.  N.,  10, 
•Podlor,  .1.  A.,  14; 


A  London  Section  of  the  International  Association  for  Dental  Research 
was  in  existence  for  many  years,  but  became  inactive  during  the  war.  The 
great  increase  in  the  amount  of  dental  research  activity  throughout  the 
country  has  made  the  formation  of  a  British  Section  expedient.  The  first 
meeting  of  the  newly  formed  section  was  held  at  Guy’s  Hospital,  London,  on 
Saturday,  March  21,  1953  and  was  attended  by  twenty  members.  Among  the 
visitors  were  Lady  May  Mellanby,  Sir  Harold  Himsworth,  Secretary  of  the 
.Medical  Research  Council,  and  Dr.  T.  F.  Dixon,  Secretary  of  the  Bone  and 
Tooth  Society.  Seventeen  reports  were  presented  by  research  workers  from 
various  jiarts  of  Great  Britain.  The  British  Section  jiroposes  to  hold  annual 
meetings  in  Ijondon,  with  additional  meetings  in  other  cities  as  the  demand 
arises. 

Much  interest  w’as  aroused  by  the  demon.st ration  of  appreciable  quantities 
of  material  resembling  enamel  in  mouse  tooth  germ  cultures  and  by  the  growth 
of  similar  germs  in  chorio-allantoic  membranes  where  thicker  enamel  was 
observed.  A  rare  dentinal  dysplasia  related  to  hereditary  opale.scent  dentin 
was  discussed  next,  followed  by  an  account  of  the  apjilication  of  grenz-ray 
studies  to  normal  teeth  and  to  three  types  of  amelogenesis  imperfecta. 
Polarized  light  was  used  in  a  study  of  the  crystallike  axes  of  enamel.  Proc¬ 
esses  of  the  ba.sal  epithelial  cells  which  appeared  to  contribute  to  the  eorium- 
ejiidermis  IkbuI  in  oral  mucosa  were  demon.st  rated  histologically.  In  dentin 
the  translucent  area  .surrounding  the  tubules  was  shown  to  be  more  highly 
calcified  than  the  intertubular  dentin  matrix.  Saliva  had  been  examined  with 
a  view  to  correlating  caries  incidence  with  leukocyte  count,  and  a  number  of 
antibacterial  agents  were  detected  in  dog  saliva.  The  relationship  between 
collagen,  reticulin,  ami  mucopolysaccharide  ha«l  been  studied  by  electron 
microscopy  and  this  was  followed  by  a  report  on  the  carbohydrate  hexosamine 
and  peptide  components  «>f  enamel.  The  only  clinical  .study  presenteil  was  on 
recurrent  oral  ajihthae  which  were  controlled  by  terramyein,  but  continued 
with  reduced  severity  after  treatment  cea.sed. 

1.  Deveuipment  of  Mouse  T(K)th  Gf.r.ms  in  Tissue  Gulture.  Mary  F. 
Hay,  Dental  ScJutal,  I’niversity  of  liristol.  Tmith  germs  from  fetal  mice  have 
been  grown  in  tissue  culture  in  a  way  .similar  to  that  in  which  Ghusstone 
(-/.  Anat.,  London  76;  2(»().  19.36;  and  l*roc.  Hoy.  Soc.,  London  126B:  315,  1938) 
cultivated  rat  and  l•al^bit  tooth  germs.  'Phe  results  on  mou.se  ti.ssue  have 
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largely  confirmed  some  of  Glasstoiie’s  early  work;  the  explants  increased 
markedly  in  size,  and  cusps  and  apparently  normal  tubular  dentin  developed. 
In  a  small  percentage  of  the  mouse  cultures  an  appreciable  amount  of  an 
enamel-like  substance  also  appeared,  Glasstone  does  show'  a  very  thin  layer 
of  enamel  in  one  of  her  rabbit  culture  photomicrographs.  It  also  has  been 
possible  to  show  that  in  mice  tooth  germs  are  self-differentiating,  at  least  up 
to  the  stage  of  dentin  formation,  from  a  very  early  age.  A  fragment  of  oral 
epithelium  including  part  of  the  dental  lamina  rudiment  at  the  two  to  three 
cell  thick  stage,  plus  a  little  underlying  mesoderm,  when  explanted  in  vitro, 
developed  in  fourteen  days  into  a  (piite  well-shaped  incisor  with  a  fairly  thick 
layer  of  dentin  on  the  labial  side.  By  excising  other  small  fragments,  whose 
position  in  the  jaw  is  accurately  known,  it  is  hoped  that  the  developmental 
potencies  of  various  parts  of  the  mammalian  mandibular  arch  may  be  deter¬ 
mined  as  Fell  and  Kobison  {Quart.  J.  Microscop.  Sc.  82:  563,  1941)  have  done 
for  the  chick. 

2.  The  Fate  of  Meckel's  Cartil.\ge  in  the  Mouse.  Mary  F.  Hay,  Deyital 
School,  University  of  Bristol.  No  satisfactory  explanation  of  the  fate  of  the 
central  part  of  the  mammalian  Meckel’s  cartilage  seems  to  have  appeared  in 
the  literature.  Various  authors  working  on  several  different  animals  have 
described  what  happens  at  the  symphysis  of  the  jaw'  and  also  at  the  proximal 
end,  but  frequently  that  jiart  of  the  cartilage  between  the  two  ends  is  said 
to  merely  disappear.  It  is  also  stated  that  phosphatase  does  not  occur  in 
Meckel’s  cartilage.  This  is  not  so  in  the  mouse.  Phosphatase  has  been  demon¬ 
strated  in  ^leckel’s  cartilage  of  a  17-day  fetus  and  also  of  a  newborn  mouse. 
A  process  very  similar  to  endochondral  ossification  seems  to  start  in  the 
cartilage  about  this  time  in  the  region  of  the  lingual  tip  of  the  incisor  root, 
and  appears  to  iirogrcss  anteriorly  toward  the  symphysis  and  ])robably 
po.steriorly  toward  the  mandibular-squamosal  articulation  as  well.  Thus,  for 
a  time  Meckel’s  cartilage  is  sejiarated  into  an  anterior  and  a  ])o.sterior  part. 
Bhaskar,  'Weinmann,  and  Schour  {J.  I).  Bes.  31:  500,  1952)  have  recently 
recorded  this  separation  in  the  rat,  and  have  stated  that  endochondral  os.sifica- 
tion  of  the  anterior  jiart  contributes  to  the  forward  growth  of  the  mandible. 

3.  Further  Progrks.s  in  the  Cultiv.vtion  of  Dental  Ti.s,sue.s.  Shirley 
(rlasstone,  Department  of  Anatomy,  f^niversity  of  ('amhridge.  Sinqile  tis.sue 
culture  methods  have  serious  limitations  for  the  study  of  the  development  of 
dental  tis.sues.  The  volume  of  tissue  which  can  be  maintained  in  health  is 
small.  The  diffusion  of  nutrients  is  a  slow  process  and  limits  the  extent  to 
which  dentin  and  enamel  are  formed.  The  pos.sibility  of  growing  mammalian 
tis.sues  in  the  highly  vascular  chorio-allantoic  membrane  of  the  chick  or  within 
the  body  cavity  of  the  chick  is  therefore  attractive.  Tooth  germs  of  both  rat 
and  mouse  have  been  succe.ssfully  grown  in  the  chick  chorio-allantoic  mem¬ 
brane  for  ten  days.  Layers  of  dentin  and  a  considerably  thicker  layer  of 
enamel  than  jireviously  seen  in  in  vitro  culture  have  been  obtained.  This  is 
no  doubt  associated  with  the  vascularization  of  the  dentin  ])apilla  by  the  host 
capillaries,  which  is  ])roved  by  the  presence  of  nucleated  red  cells  in  the 
capillaries.  The  chorio-allantoic  membrane  is  very  rich  in  collagen  and  work 
is  proceeding  to  determine  w'hether  this  environment  has  any  influence  on  the 
scleroproteins  of  the  dentin  of  the  graft. 

4.  Shell  Teeth;  A  New  For.m  of  Dentinal  Dysflasia,  Martin  .4.  Rush- 
ton,  Department  of  Dental  Medicine,  (fuy’s  Hospital,  London.  The  teeth  of  a 
man  of  21  years  had  enormous  jmlp  cavities  with  thin  dentin  walls,  the  enamel 
being  normal.  The  crowns  w’ere  of  normal  shape,  but  the  roots  were  short. 
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This  shortness  was  not  due  to  resorption,  but  in  the  upper  jaw  resorption  had 
also  taken  place,  and  probably  fracture  of  some  roots.  The  abnormalities 
were  less  marked  in  the  anterior  teeth.  Physical  examination,  chemical  tests 
of  the  blood,  and  radiographs  of  the  bones  revealed  no  other  abnormality. 
No  relevant  family  history  was  found.  Sections  of  two  upper  teeth  showed 
them  to  be  mere  shells.  Under  the  normal  enamel  was  a  thin  layer  of  well- 
formed  dentin  ending  in  a  zone  where  many  tubules  were  dilated.  On  the 
pulp  side  of  this  was  a  still  thinner  layer  of  irregular  calcified  matrix.  There 
was  no  evidence  that  any  resorption  had  ever  occurred.  The  pulp  in  one  of 
the  teeth  was  vital  and  presented  an  inactive  appearance  with  coarse  collagen 
bundles.  The  relationship  of  this  dysplasia  to  hereditary  opalescent  dentin 
was  discussed. 

5.  X-Ray  Investigations  of  Human  Dent.^l  Enamel.  H.  S.  Malcolm 
Crahh  and  A.  I.  Darling,  Dental  School,  University  of  Bristol.  The  charac¬ 
teristic  radiation  of  various  metals,  chiefly  copper,  has  been  used  to  examine 
thin  ground  sections  of  normal  human  dental  enamel  for  faults  in  calcifica¬ 
tion  and  of  teeth  with  early  carious  lesions.  Studies  by  Thewlis,  Applebaum, 
Hollander,  Van  Huysen,  and  others  have  shown  that  Schreger’s  bands,  enamel 
lamellae,  early  caries,  and  mottled  enamel  are  associated  with  differences  in 
density  of  calcification.  The  present  study  of  clinically  normal  teeth  has 
confirmed  some  of  these  findings  and  has  shown  further  that  in  some  teeth 
areas  of  decreased  radiopacity  were  found  over  the  cusps  and  close  to  the 
amelodentinal  junction.  These  seem  to  correspond  to  recognizable  histologic 
appearances.  Areas  of  decreased  radiopacity  have  also  been  shown  in  the 
enamel  at  the  base  of  cracks  or  lamellae  close  to  the  amelodentinal  junction. 
Histologically,  they  do  not  ai)])ear  to  be  associated  with  caries,  although  they 
have  been  found  to  be  related  to  enamel  tufts.  Further  conclusions  cannot  be 
drawn  at  present.  Applebaifm  s  findings  in  early  carious  enamel  have  so  far 
been  confirmed  and  decalcification  has  been  demonstrated  in  very  early  carious 
lesions. 

6.  Examinatio.n  ok  Human  Dental  Enamel  by  Polakizi-:i)  Light.  D.  (1. 
Lyon  and  A.  I.  Darling,  Dental  School,  University  of  Bristol.  This  investigation 
was  undertaken  in  the  hojie  that  it  could  be  used  in  conjunction  with  the 
radiographic  investigations  of  normal  and  abnormal  enamel.  So  far  an 
attempt  has  been  made  to  investigate  the  crystallite  axes  of  clinically  normal 
human  dental  enamel  following  the  work  of  Thewlis  and  others.  The  general 
findings  of  Thewlis  have  been  confirmed  and  it  has  been  shown  that  the  mean 
deviation  of  the  fiber  axis  of  the  crystallites  in  relation  to  the  prism  length 
in  a  maxillary  lateral  incisor  and  a  maxillary  jiremolar  varied  considerably 
from  the  amelodentinal  junction  to  the  enamel  surface.  The  highest  of  about 
200  readings  for  each  tooth  was  found  near  the  amelodentinal  junction  and 
the  enamel  surface.  The  deviation  was  consistently  toward  the  cervical 
margin  as  describe<l  by  Thewlis.  and  varied  from  0  degrees  to  44  degrees. 
Over  the  cusjis  the  deviation  decreased  from  either  .side  and  was  mostly  in  the 
region  of  0  degrees,  deviating  .sometimes  slightly  away  from  the  cervical 
margin.  It  is  thought  that  such  readings  are  due  to  the  decussation  of  the 
lirisms.  An  attem])t  to  relate  the  varying  deviations  throughout  the  prisms 
to  some  morphologic  feature,  e.g.,  the  striae  of  Retzius,  has  not  yet  been 
successful,  although  it  is  thought  that  some  such  relation.ship  may  exist.  The 
sugge.sthuis  of  Thewlis  and  Keil  that  the  40  degree  crystallites  are  pre¬ 
dominantly  related  to  the  interprismatic  substance  does  not  seem  to  be  borne 
out  by  these  investigations. 
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7.  X-Kay  Inykstr’iAtiox  of  Enamel  in  Amelooenesis  Imperfecta.  *1.  I. 
Darling,  Dental  School,  University  of  Bristol.  Cases  diagnosed  as  hereditary 
and  idiopathic  types  of  amelogenesis  imperfecta,  in  the  accepted  clinical  sense  of 
the  term,  have  been  studied.  In  each  case  all  the  teeth  examined  were  affected. 
Alacroscopically  they  fall  into  one  or  other  of  the  two  accepted  groups,  hypo- 
lilasia  and  enamel  hypocalcification.  Radiographic  examination  of  sections 
revealed  faults  in  calcification  in  all.  including  the  hypoplasias.  One  case  of 
hereditary  hyimplasia  showed  a  band  of  hypocalcification  throughout  the 
enamel,  of  one-thiril  to  one-half  of  its  thickness,  and  lying  close  to  the  amelo- 
dentinal  junction  with  the  outer  margin  roughly  parallel  to  the  enamel 
surface.  A  group  of  cases  showed  a  band  of  hypocalcification  at  the  enamel 
surface  and  extending  inward  through  about  two-thirds  of  the  enamel  thick- 
nes.s.  In  one  case  all  teeth  had  soft  enamel  on  the  occlusal  third  of  the  buccal 
surfaces.  Hadiograi)hs,  including  those  of  unerupted  teeth,  showed  major 
areas  of  hypocalcification  at  these  sites.  Minor  faults  were  found  in  other 
parts  of  the  enamel,  ('onijiarison  of  iihotomicrographs  and  radiographs 
showed  that  in  no  cases  were  enamel  faults  related  to  striae  of  Ketzius,  nor 
could  the  faults  be  related  to  the  jiroeess  of  maturation  as  described  by 
Diamond  and  Weinmann. 

8.  The  Nature  of  the  Attachment  Between  Surface  Epithelial  Cells 
AND  CoRiUM  OF  lluMA.N  ORAL  MucosA.  *1.  E.  U’.  MUes,  The  London  Hospital 
Dental  School,  London.  In  skin  cytoplasmic  processes  ( Ilaftfasern  or  Wurzel- 
fasern  of  CJerman  authors)  project  from  the  basal  surfaces  of  the  basal  epi¬ 
thelial  cells  into  the  corium.  Similar  fingerlike  basal  processes,  which  no  doubt 
contribute  to  the  ImouI  between  epithelium  and  corium,  also  may  be  demonstrateil 
in  oral  mucosa.  Tentative  views  concerning  the  ]U‘esence  of  a  liasement  mem¬ 
brane  and  the  relationshii)  lH*tween  the  epithelial  proeesses  and  connective  tis¬ 
sue  fillers  at  the  iHiundary  were  put  forward. 

fi.  OB.SERV.VTIONS  ON  THE  STRUCTURE  OF  THE  “TRANSLUCENT  ArEa”  IN 
Ortho-Dentin.  Eric  IE.  Bradford,  Department  of  Preventive  Dentistry,  Uni¬ 
versity  of  St.  Andrews.  The  “translucent  area”  is  more  refringent,  harder,  and 
has  a  higher  lefractive  index  than  the  intertubular  dentin  matrix.  These 
properties  are  compatible  with  the  area,  being  more  highly  calcified  than  the 
intertubular  dentin  matrix.  The  “translucent  area”  varies  considerably  in 
size  and  properties  from  one  animal  to  another.  It  appears  to  be  missing  in 
Eptesicus  serotinus,  an  insectivorous  bat,  but  comprises  75  per  cent  of  the 
dentin  matrix  in  Eipius  caballus.  In  man,  in  areas  around  carious  lesions 
where  a  certain  amount  of  decalcification  is  occurring,  the  “translucent  area” 
is  le.ss  translucent  than  the  intertubular  dentin  matrix. 

Perhaps  the  mo.st  imjmrtaiit  problem  concerning  the  ‘‘translucent  area” 
is  that  of  its  apparent  dissolution  in  human  material  during  decalcification 
and  sectioning.  There  is  little  true  di.ssolution  but,  even  after  careful  de¬ 
calcification  with  buffered  foi-mic  acid,  shrinkage  occurs  during  dehydration 
and  clearing,  which  leaves  the  matrix  of  the  “translucent  area”  investing  the 
dentinal  process  of  the  ochmtoblast  in  the  center  of  the  dentinal  tubule.  In 
the  Ejitesicus,  where  the  original  dei<ree  of  calcification  of  the  tissue  is  less, 
the  matrix  of  the  “tran.slucent  area”  remains  in  its  in  vivo  position  during 
decalcificatitm,  but  the  elements  involved  are  too  small  for  aecurate  inter- 
I»retation.  Decaleitied  sections  of  the  dentin  of  E(iuus  caballus,  howev(‘r, 
demonstrate  cleaily  the  staining  properties  and  i-elation.ships  of  the  matrix 
of  the  “tran.slucent  area.”  The.se  relation.ships  are  identieal  with  tho.se  seen 
in  ground  .sections  of  human  oi-tho-dentin  (Bra<lfor<l:  Brit.  I).  J.  90;  .‘UKl,  1951). 
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10.  The  Leukocyte  Count  of  Saliva  Specimens  From  Carie.s-Actiye  and 
Caries-Free  Subjects.  D.  E.  Wright  and  G.  Neil  Jenkins,  Department  of 
Physiology,  Medical  School,  Newcastle.  Specimens  of  saliva  were  obtained  from 
eleven  caries-free  and  sixteen  caries-active  subjects  either  as  spontaneous 
samples,  in  which  the  salivary  contents  of  the  mouth  were  emptied  into  a 
vessel,  or  as  wax-stimulated  samples.  The  stimulated  saliva  was  collected  for 
single  five-minute  periods  or  for  five  successive  two-minute  periods.  These 
collections  were  made  both  with  and  without  preceding  periods  of  two 
minutes’  duration  of  tooth  brushing  and  mouth  rinsing  with  distilled  water. 
After  thorough  mixing,  all  specimens  were  examined  on  a  hemocytometer 
slide  under  the  phase-contrast  microscope.  The  leukocytes  could  be  divided 
under  two  headings:  (1)  those  in  well-preserved  condition,  referred  to  as 
“intact”  cells,  and  (2)  those  in  varying  stages  of  disintegration.  The  cells  in 
both  these  groups  were  classed  together  as  total  leukocytes.  Counts  were 
made  of  intact  and  total  cells,  and  in  all  cases  the  number  of  intact  leukocytes 
was  greater  in  the  samples  from  caries-free  subjects  than  in  those  from 
caries-active  subjects,  the  ratio  varying  from  2 :1  to  7 :1,  dependent  upon  the 
method  of  collection.  The  total  number  of  leukocytes  was  similar  in  the  two 
groups  of  subjects  irrespective  of  the  method  of  collection.  A  check  on  the 
parodontal  condition  of  our  subjects  was  obtained  in  terms  of  the  P.M.A. 
index  of  Glassier,  Schour  and  Chopra  J.  Periodont.  21:  146.  1950  and  a 
comparison  showed  that  there  was  no  difference  in  the  state  of  gingivitis  be¬ 
tween  the  caries-free  and  the  caries-active  groups.  Relative  differences  in  in- 
tlammatory  state  of  the  gums  do  not  therefore  explain  our  observations.  It 
is  not  yet  known  whether  this  higher  percentage  of  intact  cells  in  caries-fi-ee 
saliva  is  caused  by  increased  numbers  of  cells  entering  the  saliva  or  by  a  slower 
rate  of  disintegration,  and  the  relation  to  any  retluced  bacterial  activity  in  the 
caries-free  mouth  is  also  a  problematical  (piantity. 

11.  Studies  on  the  Antibacterial  Substances  in  Dik;  Sauva.  Phyllis 
A.  Armstrong  and  G.  Neil  Jenkins,  Department  of  Physiology,  Medical  School, 
Newcastle.  By  means  of  a  (luestionnaire  sent  to  veterinary  surgeons  and  a 
survey  of  the  literature,  we  have  establishetl  that  tlogs  are  alnu*st  immune 
to  caries.  Antibacterial  activity  to  eleven  test  organisms  (among  them 
bacteria  which  have  been  described  as  causing  caries)  has  been  demonstrated 
in  every  sample  of  saliva  from  more  than  UK)  dogs  kept  under  varying  con¬ 
ditions.  Incubation  of  the  saliva  for  twenty-four  hours  increases  its  activity 
against  three  organisms,  while  incubation  for  forty-eight  hours  increases  it 
against  seven  organisms  and  destroys  the  activity  against  two  others.  The 
incubated  and  nonincubated  antibacterial  factors  have  different  properties 
on  filtration  as  regards  dialysis,  treatment  at  various  temperatures,  exposure 
to  ultra-violet  light,  and  ad.sorption  on  charcoal,  but  both  appear  to  be  protein 
or  protein  derivatives.  Lysozyme,  a  polypeptiile,  occurs  in  dog  saliva  in 
amounts  having  an  average  activity  of  9  mg.  per  cent,  with  a  range  of  from 
0.1  to  22.5  mg.  per  cent  of  crystalline  lysozyme  (activity  10“  units  per  gram) 
when  assayed  turbidimctrically  using  Micrococcus  lysinleikticus  as  test  or- 
.ganism.  This  amount  of  lys<»zyme  is  similar  t»»  that  present  in  human  saliva 
'and  did  not  account  for  the  who)e  antibacterial  activity  of  dog  saliva  against 
lysozyme-sensitive  (trganisnis  aiul  c«>ubl  not,  in  any  case,  account  for  activity 
against  those  which  are  lysozyme-insensitive.  Kvitlence  therefore  exists  for 
a  multiplicity  of  antibacterial  agents.  Organisms  which  are  potential  anti¬ 
biotic  lu’oducers  have  been  shown  to  be  present  in  dog  saliva  as  a  result  of 
“double  pour  jilate”  and  streak  technics  using  the  eleven  test  organisms  as 
before. 
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12.  The  Organic  Constituents  of  Teeth.  K.  Little,  Atomic  Energy  Re¬ 
search  Establishment,  Berkshire.  Organic  constituents  of  the  teeth  are  being 
investigated  using  electron  microscopy  and  x-ray  diffraction.  To  identify 
components,  teased  out  fragments  from  decalcified  teeth,  and  in  a  few  in¬ 
stances  teeth  from  dermoid  tumors,  have  been  examined.  So  far,  fragments 
have  not  been  located  more  closely  than  as  coming  from  enamel  or  dentin. 
At  the  outset  it  was  known  that  considerable  quantities  of  collagen  occur  in 
dentin,  while  keratin  and  retieulin  had  been  suggested  as  components  of 
enamel.  Chemical  analysis  had  also  shown  chondroitin  sulfate.  To  verify 
these  suggestions  it  was  necessary  to  compare  the  fragments  obtained  with 
specimens  of  known  material.  The  first  problem  was  to  determine  the  nature 
of  retieulin:  Samples  have  been  obtained  from  a  variety  of  tissues  (Little 
and  Kramer:  Nature,  Land.  170:  499,  1952)  which  were  characterized  histo¬ 
logically  as  retieulin,  and  in  every  case  the  appearance  was  of  a  membrane 
of  uniform  density  containing  a  network  of  collagen  fibrils.  Indications  were 
that  the  membrane  contained  a  polysaccharide.  Appearances  of  specimens 
obtained  from  dentin  show  that,  in  addition  to  collagen  fibers,  it  contains 
retieulin.  Membranes  of  keratin  obtained  from  solutions  of  wool  resembled, 
both  in  microscopic  appearance  and  x-ray  diffraction  patterns,  membranes 
from  tooth  enamel.  So  far,  therefore,  results  indicate  that  enamel  contains 
keratin;  and  dentin,  collagen,  and  retieulin,  the  latter  being  a  mixture  of 
collagen  and  a  polysaccharide.  The  possibility  of  other  organic  components 
is  not  excluded. 

13.  Nonprotein  Organic  Constituents  of  Enamel.  Maurice  V.  Stack, 
Department  of  Dental  Medicine,  Guy’s  Hospital,  London.  Soluble  and  in¬ 
soluble  protein  fractions  have  been  prepared  from  enamel  {Brit.  D.  J.  92:  261, 
1952),  both  in  yields  of  0.17  to  0.18  jier  cent,  by  demineralization  with  phos¬ 
phoric  acid.  No  hexose  component  other  than  glucose  appeared  to  be  present 
in  these  fractions,  which  were  examined  by  heating  with  an  oreinol-sulphuric 
acid  mixture.  Hexosamine  was  determined  by  acetylation  and  coupling  with 
p-dimethylaminobenzaldehyde  in  acid  solution.  Values  are  recorded  for  the 
soluble  protein  fraction  (glucose  9  per  cent,  hexosamine  2  per  cent)  and  for 
the  insoluble  protein  fraction  (glucose  3  per  cent,  hexosamine  0.4  per  cent). 
These  together  account  for  the  amounts  determined  directly  on  the  original 
enamel  (glucose  0.02  per  cent,  hexosamine  0.004  per  cent).  There  is  evidence 
that  the  soluble  protein  is  a  glycoprotein.  Carbohydrate  and  hexosamine 
could  not  be  detected  in  the  fraction  from  demineralized  enamel  which 
diffused  through  cellophane.  Heating  this  fraction  with  a  buffered  ninhydrin 
reagent  {Oral  Surg.  4:  1451,  1951)  revealed  that  about  one  quarter  of  the 
nitrogenous  material  of  enamel  was  probably  in  butanol-soluble  peptide  form. 
The  amount  of  colored  ninhydrin  complex  formed  could  be  increased  five¬ 
fold  by  preliminary  hydrolysis  of  the  diffusible  fraction.  About  one-tenth  of 
the  peptide  material  demonstrated  by  this  test  could  be  recovered  in  aqueous 
extracts  of  enamel.  No  evidence  of  inhomogeneity  was  obtained  by  determin¬ 
ing  the  ratio  of  ninhydrin-positive  material  to  organic  content  in  fractions 
collected  from  columns  of  powdered  enamel  (99.8  to  99.9  per  cent  pure). 
There  was  a  direct  relationship  between  the  latter  values  when  determined 
directly  on  eight  10-gram  batches  of  enamel.  Citric  acid  (0.10  jier  cent)  is 
the  only  other  nonprotein  organic  constituent  of  enamel  known  to  have  been 
determined  {J.  D.  Res.  29:  498,  1950). 

14.  The  Effect  of  Terramycin  Lozenges  on  the  Incidence  of  Habitual 
Oral  Aphthae:  A  Preli.mlnary  Report  Based  on  Observations  of  Eleven 
Cases.  John  A.  Fedler,  The  London  Hospital  Dental  School,  Lotidon.  The 
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series  consisted  of  five  men  and  six  women  with  histories  of  habitual  oral 
aphthae  of  long  duration.  Some  patients  treated  have  been  observed  for 
periods  up  to  two  years.  The  lozenges  used  contain  15  mg.  of  terramycin  and 
treatment  has  been  varied  in  duration  and  daily  dosage.  The  response  in  the 
majority  of  cases  has  been  a  period  of  freedom  from  ulceration.  Two  men 
who  had  suffered  from  oral  aphthae  practically  without  remission  for  periods 
of  twenty  and  twenty-five  years,  respectively,  were  kept  free  of  any  lesions 
for  three  months  by  continuous  administration  of  five  or  fewer  lozenges 
daily.  Ulcers  then  reappeared  but  were  less  frequent,  less  painful,  and  did 
not  last  so  long.  They  also  tended  to  occur  singly  rather  than  in  crops.  In 
the  remaining  cases,  treatment  in  general  has  been  restricted  to  several  re¬ 
peated  courses  of  two  to  three  weeks’  duration  only.  It  has  been  found  that 
ulcers  become  painless  and  heal  rapidly  during  these  courses  and  fresh  ulcers 
rarely  develop.  Although  no  patients  have  been  cured,  the  condition  has 
been  considerably  modified  by  topical  terramycin  treatment.  The  histology  of 
the  lesions  in  both  the  vesicular  and  ulcerated  stages  has  been  the  subject  of 
study. 

15.  Matrix  Changes  in  the  Caries  Lesion.  J.  J.  Hodson,  Department  of 
Oral  Pathology,  University  of  Sheffield.  The  caries  lesion  in  normal,  hypo¬ 
plastic,  and  hypocalcified  enamel  has  been  studied  in  decalcified  sections  by 
mierodissection  of  decalcified  enamel  and  by  the  examination  of  ground 
sections  using  soft  x-rays  and  other  methods.  Findings  in  decalcified  and 
undecalcified  material  have  been  closely  correlated.  In  very  early  white 
opaque  carious  lesions  the  demineralizing  agent  has  little  or  no  observable 
effect  on  the  organic  matrix.  Later  changes  show  increased  chromophilia  and 
apparent  consolidation  of  the  rods.  Such  matrix  can  safely  be  assumed  to 
have  been  subjected  to  a  demineralizing  agent  but  not  vice  versa.  The 
white  opaque  lesion  shows  no  bacterial  invasion  and  is  usually  acid-soluble. 
In  pigmented  lesions  the  matrix  in  bulk  is  brown,  and  in  some  cases  a  brown 
jiigmented  matrix  can  be  recovered  in  sections.  The  pigmented  lesion  is  acid- 
insoluble  and  shows  denser  consolidation,  and  may  be  confused  with  immature 
matrix.  Bacterial  invasion  and  apparent  lysis  are  commonly  found  in  this 
type  of  matrix,  and  are  confined  almost  exclusively  to  the  area  of  matrix 
consolidation.  In  immature  matrix  the  effect  of  the  carious  demineralizing 
agent  is  variable.  In  some  cases  little  or  no  effect  is  seen;  in  others  there 
is  heavy  consolidation.  There  is  a  tendency  to  early  bacterial  invasion  and 
lysis.  Matrix  consolidation  appears  to  be  due  to  penetration  of  organic 
material  from  the  environment,  and  a  change  in  the  character  of  the  enamel 
protein.  The  degree  of  consolidation  is  generally  in  direct  relation  to  the 
proximity  of  the  bacterial  focus,  but  there  is  no  apparent  relation  between  it 
and  the  degree  of  demineralization. 

16.  Organic  High  Polymers  in  Teeth.  K.  Little,  Atomic  Energy  Re¬ 
search  Establishment,  Berkshire.  The  greater  proportion  of  the  organic  con¬ 
stituents  of  teeth  are  high  polymers  (collagen,  keratin,  and  polysaccharide 
having  been  identified),  and  they  must  be  expected  to  show  those  properties 
which  are  characteristic  of  high  polymers.  In  particular,  their  molecular 
arrangement  is  partly  ordered  and  partly  disordered,  with  a  variable  degree 
of  ordering.  The  lengths  of  the  molecule  are  of  the  order  of  500  X,  and  the 
average  size  of  the  ordered  regions  is  50  to  80  X  in  keratin,  and  perhaps 
several  times  that  length  in  collagen,  so  that  one  molecule  can  pass  through 
several  ordered  regions.  Different  intermolecular  forces  in  ordered  and  dis¬ 
ordered  regions  can  result  in  different  physical  and  chemical  properties.  Con- 


736 


1.  A.  I).  K. 


J.  D.  Res. 
October,  1953 


sequently  there  will  be  sample-to-sample  differences  in  those  properties  which 
are  dependent  upon  degree  of  ordering.  These  include  dye  uptake,  swelling 
and  solubility,  and  rate  of  reaction  (including  both  chemical  degradation  and 
solution).  A  further  i)ossible  cause  of  variation  is  the  random  distribution  of 
component  units  in  the  polymer  molecules.  Thus,  in  proteins  there  will  be  a 
tendency  for  glycine  and  alanine  to  occur  in  ordered  regions  and  tyrosine  in 
the  disordered  regions,  while  the  ])roportion  of  components  may  vary  from 
molecule  to  molecule.  With  such  long  molecules  their  length  is  rarely  uni¬ 
form,  and  the  possibility  arises  that  those  molecular  chains  which  are  too 
short  to  pass  through  several  ordered  regions  may  be  leached  out  in  a  swelling 
agent  in  which  the  polymer  as  a  whole  is  not  soluble,  giving  the  superficial 
appearance  of  a  separate  chemical  entity. 

17.  The  Independence  of  Caries  Experience  and  Salivary  Tryitophane 
Content.  Maurice  V.  Stack,  Department  of  Dental  Medicine,  Guy’s  Hospital, 
London.  Saliva  was  obtained  under  standard  conditions  and  clarified  before 
analysis.  Difficulty  was  experienced  in  obtaining  quantitative  data  with  the 
reagents  used  by  Turner  and  Crowell  {J.  D.  Kes.  26:  99,  1947)  for  their 
qualitative  study,  from  which  they  deduced  that  the  presence  of  salivary 
tryptophane  was  correlated  with  resistance  to  caries.  Satisfactory  results 
were  obtained  by  reacting  saliva  samples  with  p-dimethylaminobenzaldehyde 
in  acid  solution  and  adding  a  trace  of  nitrite.  This  method  is  similar  to  that 
used  by  Berg,  Burrill,  and  Fosdick  {J.  D.  Res.  25:  231,  1946),  but  for  their 
purposes  the  saliva  was  incubated  under  aerobic  conditions  for  an  hour  before 
analysis.  The  mean,  calculated  from  their  pooled  values,  was  22.4  ±  9 
(S.D.)  micrograms  per  milliliter  (34  cases  grouped  according  to  the  perio¬ 
dontal  condition).  The  mean  salivary  tryptophane  content  was  23  ±  8  (S.D.) 
micrograms  per  milliliter  for  the  three  subsidiary  groups  selected  for  the 
present  investigation,  and  22  ±  9  (S.D.)  micrograms  per  milliliter  for  the 
main  group  (55  cases).  When  ranked  in  5  /ig  stops,  from  6  to  40  /ig,  the 
central  values  for  each  group  were  about  half  as  numerous  as  would  be  ex¬ 
pected  for  a  normal  distribution.  Combining  all  groups  (145  values),  the 
numbers  falling  within  these  seven  successive  intervals  were  5,  19,  39,  23,  38, 
13,  and  8,  respectively;  this  anomalous  distribution  was  not  observed  in  a 
study  of  variation  in  salivary  protein  concentration  by  Gorlin  {J.  D.  Res.  27 : 
603,  1948).  His  results,  together  with  those  of  previous  workers,  lead  to  the 
value  2.9  ±  0.6  (S.D.)  mierograms  per  milliliter  (186  cases).  The  correlation 
coefficient  for  DMF  counts  and  salivary  tryptophane  levels  was  0.10.  It  is 
considered  likely  that  tryptophane  was  not  observed  previously  in  the  saliva 
from  caries-active  patients  because  of  the  more  rapid  drop  in  redox  potential 
of  such  saliva,  as  had  been  noted  by  the  same  authors. 
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